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Temperature Controller

A Table of contents

T t i, o
B Programmable temperature / Humidity controller

Model TH500 TH300
Appearance
{mm) 183(W)x 144(H) 96(W) X 96(H)
Touch panel, 100 patterns (2000 segments), 100 segments / 1 pattern setting,
Function Digital input (DI: 8 contacts) Contact input (DI: 4 contacts)
Output (DO) : max 20, RS232/485 Output (DO) : max 12, RS$232/485
Power supply voltage 100 - 240 V AC (voltage regulation: £10 %), 50 — 60 Hz
Display Temperature (C) : 0.1 % of FS Temperature (C) : £0.2 % of FS
accuracy Humidity (%RH) : £2 % of FS Humidity (%RH) : 2 % of FS
Input type Temperature: Resistance temperature detect RTD(PTI00 Q), DC voltage (0 = 5 V)
Humidity: Resistance temperature detect (PT100 Q), DC voltage (0 — 5 V)
QOutput type Control output : SSR, 4 — 20 nA DC, Retransmission output : 4 — 20 mA DC
Control type PID control
Page 14 22

B Programmable temperature controller

Model TD500

Appearance
(mm) 183(W) X 144(H)
Touch panel, 2 channels, 100 patterns
Function
(2400 segments), RS232/485
Power supply voltage 100 — 240 V AC (Voltage fluctuation +10 %), 50 — 60 Hz
Display 10.1 % of FS +1 D'\git.
accuracy (Refer to input type and range chart for exceptions)
Thermocouple (K, J, E, T, R, S), Resistance temperature detect (Pt100 Q)
Input type
DC valtage (1 -5V, 1 =10 V)
QOutput type Relay, SSR, 4 — 20 nA DC
Control type PID control / ON-OFF control
Page 27
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B Programmable temperature controller

Model NP200 NP100
Appearance
(mm) 96(W)x96(H) 96(W)x 96(H)
99 segments / 1 pattern setting 10 segments / 1 pattern setting
Function

30 pattern (300 segments), RS232/485

2 pattern (20 segmenis), R5232/485

Power supply voltage

100 - 240 V AC (voltage fluctuation £10 %), 50 — 60 Hz

Display +0.1 % of FS £1 Digit
aceuracy (But, please refer to input type and range chart for exceptions)
Multi input, Thermocouple (K, J, E, T, R, B, S, L, N, U, W, PL2),
Input type

RTD(Pt100 Q), DC voltage(3 more types other than 1 - 5 V)

Output type

Relay, SSR, 4 - 20 nA DC

Control type

PID control / ON-OFF control

Page
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B Multi input / output digital temperature controller

Model HX2 HX3 HX4 HX7 HX9
Appearance
(mm) 96(W) X 48(H) 48(W)x 48(H) T2AW)X72(H) 96(W) X 96(H)
Function Sampling time : 100 ms, LBA, Direct action/ Reverse action

Power supply voltage

100 - 240 V AC 50/60 Hz

Display accuracy

+0.5 % of FS +1 Digit Thermocouple (K, J, E, T, R, B, S, L, U, W, PL2)

+1.0 % of FS +1 Digit Thermocouple (N)

+05 % of FS +1 Digit RTD (KPHOO Q, PH00 ), DC voltage

Input type

Multi input, Thermocouple (K, J, E, T, R, B, S, L, N, U, W, PL2),
RTD (Pt100 Q(IEC), KPt100 Q(KS)), DC voltage (1 =5 V DC, 0 — 100 mV),

DC current 4 — 20 mA (250 Q external resistance)

Output type

Multi output, Relay / SSR / SSR / 4 — 20 nA DC

Control type

PID control / ON-OFF control

Page
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Temperature Controller

B Multi input / output digital temperature controller

Model AX2 AX3 AX4 AX7 AX9
Appearance
(mm) 96(W)x48(H) 48(W)x48(H) T2W)X72(H) 96(W) % 96(H)
Function Sampling time : 100 ms, LBA, Direct action/ Reverse action

Power supply voltage

100 - 240 V AC (voltage fluctuation =10 %), 50 = 60 Hz

Display accuracy

High accuracy (£0.3% of FS)

Input type

Multi input, Thermocouple (K, J, IEC584-1),
RTD (PHOOQ, IEC751)

Qutput type

Relay, SSR, 4 - 20 nA DC

Control type

PID control, Proportional control / ON-OFF control

Page
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B Multi input / output digital temperature controller

Model PX9 PX7
Appearance
(mm) 96(W) X 96(H) T2AW)X72(H)
Sampling time : 250 ms, RS 485/422, Retransmission output,
Function

External contact input, Heating / Cooling control, 10 segments (Program)

Power supply voltage

100 — 240 V AC (voltage fluctuation =10 %), 50 — 60 Hz

Display accuracy

High accuracy £0.1 % of FS £1 Digit

Input type

Multi input, Thermocouple (K, J, E, T, R, B, S, L, N, U, W, PL2),
RTD (Pt100 Q), DC voltage (2 more types other than 1 = 5V)

Output type

Relay / SSR / 4 — 20 nA DC

Control type

PID control / ON-OFF control

Page
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B Multi input / output digital temperature controller

Model NX9 NX7 NX2 NX3
Appearance
(mm) 96(W)x96(H) 720W)x72(H) 48(W) % 96(H) 96(W)x 48(H)
Sampling time : 250 ns, RS485/422, Retransmission output,
Function

External contact input, Heating / Cooling control

Power supply voltage

100 - 240 V AC (voltage fluctuation £10 %), 50 — 60 Hz

Display accuracy

0.5 % of FS

Input type

Multi input, Thermocouple (K, J, E, T, R, B, S, L, N, U, W, PL2), RTD (Pt100 @), DC voltage (2 more types other than 1-5V)

Qutput type

Multi output, Relay / SSR / 4 = 20 nA DC

Control type

PID control / ON-OFF control

Page
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B Multi input / output digital temperature controller

Model NX4 NX1 Ux100
Appearance
(mm) 480W) % 481H) AB(W)X24(H) A8(W) % 24(H)
Sampling time : 250 ms, RS485, Retransmission output,
Function

External contact input, Heating / Cooling control % Selectable by the suffix code

Power supply voltage

100 — 240 V AC (voltage fluctuation +10 %), 50 — 60 Hz

Display accuracy

Multi input/output, High accuracy (0.5 % of FS)

Input type

Thermocouple (K, J, E, T,R B, S, L, N, U, W, PL2), RTD (P00 Q), DC voltage (2 more types other than 1-5V)

Output type

Multi output (Refer to Suffix code), Relay, SSR, 4 — 20 nA DC

Control type

PID control (3 groups) / ON-OFF control
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Ti t B
B Digital temperature controller

Model KX9N KX7N KX2N KX3N KX4N
Appearance
(mm) 96(W)x96(H) T2AW)XT72(H) 48(W)x96(H) 96(W) % 48(H) 48(W)x48(H)
Function Sampling time : 250 ns, Retransmission output
Power supply voltage 100 — 240 V AC (voltage fluctuation +£10 %), 50 — 60 Hz
Display accuracy High accuracy (0,5% of FS)
Multi input, Thermocouple (K, J, E, T, R, B, S, L, N, U, W, PL2),
Input type
RTD (PH100 Q), DC voltage (2 more types other than 1 =5 V)
Output type Relay, SSR, 4 — 20 mA DC
Control type PID control / ON-OFF control
Page 107
B Digital temperature controller
Model DX9 DX7 DX2 DX3 Dx4
Appearance 2/
(mm) 96(W) X 96(H) T2A(W)X72(H) 48(W) % 96(H) 96(W)x48(H) 48(W) % 48(H)
Function

Sampling time : 250 ns, Decimal points selectable, Refransmission output, Alarm output, LBA function

Power supply voltage

100 - 240 V AC (voltage fluctuation : 210 %), 50 — 60 Hz

Display accuracy

0.5 % of FS

Input type

Thermocouple (R, K, J), RTD (PHOO Q / KPt100 Q), DC voltage (1 = 5 V DC)
% Input selectable by suffix code

Output type

Relay, SSR, 4 — 20 nA DC

Control type

PID control / ON-OFF control

Page

116




HANYOUNG N{

B Multi-channel temperature controller

Table of contents

Model MC9
Appearance
(mm) 96(W) % 96(H) 200(W) X 283(H)
) 4 channels /8 channels input, 12, 16, 20 channel board layer type setting and
Function

Heating / Cooling control RS485/422, RS232

monitoring by R$485/422 communication

Power supply voltage

100 — 240 V AC, 50 - 60 Hz

Display accuracy

+0.3 % of FS = 1 Digit

+05 % of FS (% Max Range +0.5 %)

Input type

Thermocouple (12 types), RTD (2 types),
DC voltage (3 types), by suffix code

Thermocouple K types
RTD Pt100 Q, by suffix code

QOutput type

Relay, SSR, TRIAC, DC current

SSR voltage pulse output (12 V DC)

Page
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B Digital temperature controller

model KF9 KF2 KF7 KF4
Appearance
(mm) T2W)X72(H)
Function Temperature setting by digital switch

Power supply voltage

100 — 240 V AC (voltage fluctuation =10 %), 50 — 60 Hz

Display accuracy

+1 % of FS %1 Digit

Input type

Thermocouple (R,K,J), RTD (PH100 Q), DC current (4 = 20 mA DC),
DC voltage (1 — 5 V DC), by suffix code

Output type

Relay, SSR, 4 — 20 nA DC

Control type

Proportional control, ON/OFF control

page
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Temperature Controller

Temperature "

Display accuracy

model KF4-0 KF7-0 KF9-0
Appearance
(mm) 720X 72(H) 9OB(W) X 96(H)
Function Display only
Power supply voltage 100 — 240 V AC (voltage fluctuation +£10 %), 50 — 60 Hz
+1.0 % of FS

Thermocouple (K, J, R), RTD (P00 Q), DC current (4 — 20 nA DC),

Inpulitype DC voltage (1 = 5 V DC), by suffix code
Font size 75 X 98 mm 75 X 11 mm 81 X 14.2 m
page 139
B Digital temperature controller
Model HY-8000S HY-8200S HY-72D HY-48D
Can : "’/if/)/',-,;
Appearance o u E JI{ @ -
(mm) 96(W) % 96(H) 96(W) % 96(H) 72(W)X72(H) A8(W) % 48(H)
Funclion Temperature setting by the digital switch

HY-48D : 220/110 V AC selectable by internal deep switch (default value 220 V AC)

Power supply voltage

110/220 V AC (voltage fluctuation =10 %), 50/60 Hz (Dual usage)

Display accuracy

+1 % of FS = 1 Digit

Input type

Thermocouple : R, K, J RTD : Pt100 Q. DC voltage : 1 -5V DC (4 - 20 mA DC), by suffix code

Output type

Relay, SSR, 4 — 20 nA DC

Control type

Proportional control, ON/OFF control

Auxiliary output

= Relay =

page
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B Digital temperature controller

Table of contents

Model DF2 DF2 (SUB) DF4 (Socket type)
SEEN =
Appearance T | 5 é
(mm) 48(W)x96(H) 48(W)x96(H) 48(W)x 48(H)
DF2 : control output
Function

DF2 (alarm output type) : control output + alarm output (SUB)

Power supply voltage

110 V / 220 V AC 50/60 Hz (Dual usage)

110 V / 220 V AC separate

Display accuracy

+1 % of FS % 1 Digit

Input type

Thermocouple (K), RTD (Pt100 Q), by suffix code

Qutput type

Relay, SSR, 4 — 20 nA

Auxiliary output

_ Relay (SUB)

Control type

Proportional control, ON/OFF control

page

149

B Digital temperature controller

Model BR6 ED6 HD6 RS6
Appearance
(mm) 77(W) % 35(H) 77(W)X35(H) 77(W) % 35(H) 72(W)x 36(H)
) ) ) ) ) Recommendable for | healing/cooling selectable, for
Function Defrost timer, alarm function, heating/cooling

vinyl greenhouse

refrigerating machine control

10 — 24 V DC/AC 50 - 60 Hz 100 - 240 V AC
Power supply voltage 12V AC
100 - 240 V DC/AC 50 — 60 Hz 50 - 60 Hz
it e Exclusive sensor Thermocouple : K Exclusive sensor | Themocoupklk), RTDIRHO0 Q)
TH540D / TH540N RTD : PH100 Q TH540D / TH540N | Exclusive sensor(PTC)
Display accuracy +1% of FS +1% of FS +1% of FS
Control output : Relay or SSR OPEN : Relay Control : Relay/SSR
Qutput type
Alarm @ Relay CLOSE : Relay Alarm : Relay

Control type

Proportional control, ON/OFF control

ON/OFF control

page
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Temperature Controller

Temperature "

Model TP3 BK6-M HN100
B Digital Temperature
Appearance -
(mm) 96(W)x48(H) T2(W) % 36(H) 270(W)x166(H)
Function 5 channel inputs Multi input, Retransmission output IP57 Protective structure
Power supply voltage 100 — 240 V AC 50 - 60 Hz 12V DC
Thermocouple (K, J), Multi input (19 kinds), RTD (Pt100 Q),
Input type
RTD (Pt100 Q) Thermocouple, RTD 4 - 20 nA DC (0 ~ 100)
Display accuracy +0.5 % of FS +05 % of FS +0.5 % of FS
Font size 81 X 14.2 mm 8 X 13 m 34 X 56 m
page 169 171 175
B Indicator
Model AT6 AT3 BK3
Appearance
(mm) 72(W) X 36(H) X 94(D) 96(W) X 48(H)x 100(D) 96(W) % 48(H) X 100(D)
Function Display only

Power supply voltage

100 - 240 V AC 50 - 60 Hz |

110/220 V AC (voltage fluctuation £10 %), 50/60 Hz

Thermocouple (K, J, R), RTD (P00 Q), DC

Input type Thermocouple (K, J, R), RTD (Pt100 Q) cutent (4 - 20}, OC volage 1~ 5V 0O
Display accuracy +05 % of FS
Font size 11 mm 14.2 mm 20.0 mm
page 177 180 182
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B Analog temperature controller

Table of contents

Analog indication, analog setting

Model HY-5000 HY-4500S8 HY-4700S
Appearance
(mm) 72(W) X 72(H) 9B(W) % 96(H)
Function Analog indication, analog setting

Analog indication, analog setfing

Power supply voltage

110/220V AC (voltage fluctuation 210 %), 60 Hz

Input type

Thermocouple (K), RTD (P00 Q)

Thermaocouple (K, J, R), RTD (Pt00 Q)

Thermocouple (K, J, R), RTD (Pt100 Q)

Display accuracy

+2.0 % of FS

Control type

Proportional control, ON/OFF control

Control output

Relay output, Current output, SSR output

Auxiliary output

- Relay (SUB)
page 185
B Analog temperature controller
Model HY-3000 AF1 AF1 (SUB)
Appearance TT;- :‘ﬂi
(mm) 48(W)x 96(H) 4B(W)X96(H)
Function Deviation indication
Power supply voltage 110/220V AC (voltage fluctuation +10 %), 60 Hz
Input type Thermocouple (K), RTD (Pt100 Q)
Display accuracy +20 % of FS
Control type Proportional control, ON/OFF control
Control output Relay output, Current output, SSR output
Auxiliary output - Relay (SUB)

page
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B Analog temperature controller

Model HY-1000 HY-2000 ND4
=]
Appearance ' |
LF
(mm) T2(W)XT72(H) 48(W)x 48(H)
Function Simple setting type Analog setting (8 pin socket)
Power supply voltage 110/220V AC (voltage fluctuation +10 %), 60 Hz
Input type Thermocouple (K, J), RTD (PH100 Q)
Display accuracy -
Control type Proportional control, ON/OFF control
Control output Relay output
page 193
B Others
Model D55 CV300 FS-3A
Appearance
(mm) 71(W)x 158(H)
Function Contact type : Thermocouple (K, J) RS232 vs RS485/422 signal conversion Level detection
Power supply voltage 9V DC (Battery : 6F22, 006P) 9V DC 300 A adaptor (13 V DC jack) 220 V AC 50/60 Hz
Input type KJ RS232, RS485/422 Electrode

¥

Display accuracy

Thermacouplelk) : £05 % of indicated valug +0.7
ThermocouplelJ) : 0.5 %of indicated value +0.8 T

Auto indication (T1, T2 temp

2 wire/4 wire type, half duplex/full

Setting indication and T1, T2) duplex, select whether to use By installation of electrode
Max or min indication, hold function termination resistor or not
page 197 199 203
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B Others
Model Cv250 EM310
frees
Appearance %
(mm) 38.5(W)x80.8(H) 72(N) X 36(H)
Function

Temperature / humidity converter

Data storage device

Power supply voltage

100 - 240 V AC 50 - 60 Hz

24 vV DC 500 mA

Input type

Wet / dry sensor
RTD (Pt100 Q)

Communication type :
asynchronous type serial

communication (RS232C)

Qutput accuracy

Temperature : £0.5 % of FS
Humidity : 1.0 % of FS

Display accuracy

page

205

207
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Temperature Controller

TH500

Programmable temperature &humidity controller

« Color LCD screen with touch panel function i

* Precise control

+ 100 patterns (Total 2000 segments) |

+ Temperature&humidity independent PID control i .ﬁé%

* Various alarm functions
« Digital input 8 contacts, digital output 20 contacts
« Communication function (RS232, RS422 / 485)

e» Suffix code

20321 P-001
it | 5001 STEP| Ho

Model Code

Description

TH500

Programmable temperature & humidity controller

Temperature & Humidity Retransmission output

Temperature & Humidity control output (SSR/SCR drive)
Standard

type

Temperature & Humidity signal input

External digital input (DI) : 8 contacts

Digital output (DO) : relay 12 contacts, open collector 8 contacts
Communication specification : RS232, RS422/485, USB

¥ Input and output boards are separated from the main body.
Additional

type

Temperature / Humidity Retransmission output
Temperature / Humidity signal input
Communication specification: RS232, RS422/485 2CH, USB (PV Backup)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
Types |
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

= No body part

Input/Output board-1 (12 contacts relay output), Temperature/Humidity control output (SSR/SCR drive)
(DI : 8 contacts, DO : 12 contacts relay output external power supply) 24 V DC, 18 W

Input/Output board—2 (8 contacts open collector output external terminal board)

Additional
type board

Input/Quiput board-3 (8 contacts relay output board)
Input/Output board—1 + (output board-2)
Input/Output board—1 + (output board-3)

2
3
(optional) 4
6
N

No output board (when selected the main body)

Korean / English (Standard type)
English / Chinese (Simplified Chinese Characters)

Language

English / Chinese (Traditional Chinese Characters)

Korean / Chinese (Simplified Chinese Characters)

g e lw N2

Korean / Chinese (Traditional Chinese Characters)

14
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«» Specification

Input

TH500

Temperature sensor (Dry)

Humidity sensor (Wet)

RTD (Pt100 Q) or 0 — 5V DC * 4 — 20 mA DC (External resistance 250 Q)

* P00 Q at 0 °C (IEC 751)

Sampling time

500 ms

Temperature range : —100.00 ~ 200.00 C

Measurement range

Humidity range : 0.00 ~ 100.00 % RH

Digital Input (DI)

Total 8 contacts (1a 4 contacts x 2), 8 V DC 10 mA max

Allowable wiring resistance

Input impedance

Less than 10 Q / 1 wire (Resistance value of 3 wires must be same)

Approx. 1 Mo (DC voltage input)

Allowable signal source resistance

Approx. less than 2 ko (DC voltage input)

Input displaying resolving power

Generally less than the decimal point of range

Performance

Display accuracy

Temperature (C) : 0.1 % of FS

Humidity (%RH) : +2 % of FS

Insulation resistance

Dielectric strength

Above 20 Mo, 500 V DC

(Primary terminal-secondary terminal-between the earths)
2500 V AC, 60 Hz, For 1 minute

(Primary terminal-secondary terminal-between the earth terminals)

Standard specification

Power supply voltage

100 - 240 V AC 50 - 60 Hz

Percentage of voltage fluctuation

Power consumption

20 VA

+10 % of power supply voltage

Ambient temperature

0~507TC

Ambient humidity

Storage temperature

-25TCT~70°TC

20 ~ 90 % RH (Under the condition of no dew formed)

Vibration resistance

10 — 55 Hz, Amplitude 0.75 mm, 3 direction, 4 times, 5 min/cycle

Shock resistance

147 %, To the direction of 3 for 3 times

Dimension

183(W) X 144(H) x 94(D)

Weight

Approx. 2.35kg (Included the weight of box)

15
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Temperature Controller

Control function

Input

Input compensation
(sensor bias)

Wet/dry sensor
compensation

temperature 1 contact : =100.00 ~ +100.00 'C

humidity 1 contact : =100.00 ~ +100.00 % RH

Remove the gauze from wet bulb sensor and compensate
the difference between the wet and dry bulb sensor.

Scaling
Input filter (LPF)

DC voltage (V DC) : input scaling depending on the conversion range.
2 ~ 180 sec

Detecting input break

Up scale, Stop operating when exceeded +5 % of range limit

Control mode

Operation method selection

fixed control/Select programmable control

Control output

Control action

Temperature control output

Humidity control output

SSR output or SCR (4 - 20 nA DC) output selection

Pattern 100 patterns (1 pattern / 100 segments)

Segment 2000 segments max

PID Group 16 groups (4 temperature zones x 4 humidity zones)
Auto tuning Auto tuning by the target set value

Proportional band

0.00 ~ 100.00 % (ON/OFF control when 0.00 %)

Integral time

Derivative time

0.0 ~ 6,000 sec (OFF state with 0 sec setting)

ON/OFF Control

Set proportional band (P.B) as 0.0

Direct/reverse action

Depends on selection of direct/reverse action of the control output

Retransmission
output

Hysteresis

Temperature & Humidity

Temperature 0.1 ~ 300 °C, humidity 0.1 ~ 100 %

4-20mADC
Select among present value (PV), set value (SV) and output value (MV)

Alarm setting

Scaling Auto scaling within set range (4 - 20 nA DC)

System alarm : 4 contacls
Set alarm 4 contacts per pattern, ON/OFF set function per segment
Alarm type high/low alarm, high/low deviation alarm and etc (20 kinds)

Absolute alarm set range

temperature : =100.00 ~ 200.00 'C / humidity : 0.0 ~ 100.0 % RH

Deviation alarm set range
Hysteresis

temperature : =300.00 ~ 300.00 C / humidity : =100.0 ~ 100.0 % RH
temperature : 0.0 ~ 3000 °C / humidity : 0.0 ~ 100.0 % RH

Power backup
memory

Saving device

internal Flash and FRAM, Temperature&Humidity each 86,400 pint

Saving function

Program information, SV backup and restoration,
Set value for temp & humidity, PV

16
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Output A
N.O:30 VDC5 A max. 250 V AC 5 A max
. Relay contact 12 contacts = Temperature
Digital output Y N.C: 30V DC 1A max 250 V AC 2 A max Controller

DO
(0O) Open collector 8 contacts | 24 vV DC 300 mA max

ON : 24 V DC. pulse voltage (load resistance 800 Q min)
OFF : less than 0.1 V DC proportion cycle: 1 — 1000 sec
Output limit : =5.00 ~ 105.00 %

Time resolving power : smaller one between 0.1 % and 10 ns
4 - 20 nA DC (3.2 — 20.8 mA DC)

renewal time : 500 ms

SSR output

Control output

G G load resistance : 600 Q max

output limit : =5.00 ~ 105.00 %

Temperature&Humidity | 4.0 — 20.0 mA DC

output renewal time 500 ms

Resistive load less than 600 Q
Re"zf;st;":l‘;‘s“’" output limit 5,00 ~ 105.00 %

output types PV, SV, MV free choice

Resolving power approximately 8,000

Renewal time 500 ms

Monitor specification

Screen standard Color STN LCD (115,17 X 86.37 mm)
Number of Pixels 320 X 240 Pixel, 256 Colors

Back light CCFL

Back light life About 20,000 h

Touch type Resistive Overlay type (4 wires)

Korean/English, English/Chinese (Simplified Chinese Characters),
English/Chinese (Traditional Chinese Characters),
Korean/Chinese (Simplified Chinese Characters),
Korean/Chinese (Traditional Chinese Characters)

Language

17
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Temperature Controller

Communication spec

Application rating EIA-RS232, RS422/485, USB V1.1
Max number of RS232 11
connection RS422/RS485 1: 32 (address 1~+999)
Full Duplex

Communication type ires B

RS422/485 4 Wire type, Half Duplex
Synchronous type RS422/485 Asynchronous Mode

UsB vi.1 approximately within 1 m
Communication : o
distance RS232 approximately within 10 m

RS422/485 approximately within 1.2 km
Communication speed UsSB V1.1 approximately 1 Mbps

RS232, RS422/485 9600 / 19200 / 38400 / 57600 / 115200 BPS
Data Length RS232, RS422/485 7/8 Bits
Parity Bit RS232, RS422/485 NONE / EVEN / ODD
Stop Bit RS232, RS422/485 1/ 2 Bit(s)

USB V1.1 Bulk Mode
Protocol

RS232, RS422/485 PCLINK / PCLINK+CRC / MODBUS-RTU
Response Time RS232, RS422/485 0 ~ 999 (ms)

«» Dimensions and Panel cutout (Unitm)

® Dimension

133200

i
o Il
(] L FRRRF

183 N 79101
6 93.5

=

79t

ey ———p——
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TH500

® Panel cutout A
Temperature
Controller

13401

147

«» Connection diagram

B Additional type input/output board (output board -1)

5.0 220.0
DI1_DI2 DI3 DI4 DICOM
of | Na-ga HEEEE 153|626
— ., | eess e - L o
I e
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A B Additional type output board (output board =3)
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TH500

B Additional type (model : TH500-2 []) ‘\
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Temperature Controller

A TH300

Programmable temperature, Humidity controller
Controller

+ Touch panel color LCD screen e

e e

* Precise control
+ 100 patterns (Total 2,000 segments, 100 SEG / PTN)
+ Temperature / humidity independent PID control
+ Various alarm functions
+ Digital input (DI) 4 contacts, digital output (DO) 12 contacts
« Communication function
(RS232 or RS485, selected by the suffix code)

«» Suffix code

Model | Code Description

TH300 O : [ | Programmable Temperature&Humidity controller (DIN 96 X 96)

RS232C communication

I
Communication|—
21 RS485 / 422 communication
1 | Korean and English (Standard type)
Language - ) L .
(optional) English and Chinese (Simplified Chinese Characters)
English and Chinese (Traditional Chinese Characters)

¢» Specification

Input

Temperature sensor
RTD (Pt100 Q) or 0 = 5V DC

(Dry)
= % 4 — 20 nA DC (external resistance 250 Q)
e Pt100 Q (IEC 751)
* Pt
(Wet)
Sampling time 500 ms

Temperature : -100.0 ~ 500.0 C
Measurement range

Humidity : 0.0 ~ 100.0 % RH

Digital Input (DI) 4 contacts (la X 4)

Function

Temperature : +0.2 % of FS

Display accurac
pray Y Humidity : £2 % of FS

. . 500 V DC min 10 M (between the primary and secondary terminal,
Insulation resistance

between the primary / secondary terminal and earth terminal)

Dielectric strength 2500 V AC 50 / 60 Hz (between the primary and secondary terminal)

22



HANYOUNG NLp{

Operation environment

TH300

Ambient temperature

0~50T

Ambient humidity

20 ~ 90 % RH (without dew condensation)

Storage temperature

-25~70 T

Vibration resistance

10 — 55 Hz, amplitude 0.75 mm, 3 directions 4 times, 5 min/cycle.

Shock resistance

147 %%, 3 directions 3 times.

Dimension

96(W) % 96(H) x100(D)

Weight

approx. 582 kg (body + fastener)

Standard specification

Power supply voltage

100 — 240 V AC, voltage fluctuation : =10 %

Power frequency 50 - 60 Hz
Power consumption 10 VA max
Ambient temperature 0~507C

Ambient humidity

20 ~ 90 % RH (No dew condensation allowed)

Storage temperature

Vibration resistance

-25~70 T

10 — 55 Hz, amplitude 0.75 mm, 3 directions for 4 times, 5 min/cycle

Shock resistance

147 m/s’, to 3 directions for 3 times

Dimension

96(W) X 96(H)

Weight

Approx. 850 g (included the weight of box)

Monitor specification

Screen rating

TFT LCD (70.08 X 5256 mn : 3,5")

Number of Pixels

320 X RGB X 240

Back light

Edge Light LED B/L

Back light life expectancy

Approximately 40,000 hours

Touch type

Register type (4 wires)

Language

Korean/English, Korean/Chinese (Simplified Chinese Characters,

English/Chinese (Traditional Chinese Characters). *selected by the suffix code
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Temperature Controller

Communication

Applicable rating

EIA-RS232C, RS485/422

RS232C 1:1
Max number of connection ) .
RS485/422 | 32 devices max (includes the master). * address 1 ~ 999
RS232C Full Duplex
Communication type -
RS485/422 | 2 wires type half duplex
RS232,485/422 | Asynchronous mode
RS232C Approx. within 10 m
Synchronous type -
RS485/422 | Approx. within 1.2 km
RS232C,485/422 | 9600 / 19200 / 38400 bps
Data Length RS232C,485/422 | 7/8 Bits
Parity Bit RS232C,485/422 | NONE / EVEN / ODD
Stop Bit RS232C,485/422 1/ 2 Bit (s)
Protocol RS232C,485/422 | PCLINK / PCLINK + CRC / MODBUS-RTU
Response Time RS232C.485/422 | O — 999 ms

Output

Control output

ON : 24 V DC pulse voltage, OFF : below 0.1 V DC

(OUT) SSR Pulse voltage (resistive load above 800 Q)
Cycle time : 1 ~ 1000 sec
Temperature 4 - 20 mA DC (resistive load 600 Q max)
Retransmission|  Humidity | present value (PV), output amount (MV), set value (SV) by the internal selection
output 0 |
(RI?T) Resolving power 7000 max (regarding 4 — 20 nA)
Renewal time | 500 ns
8 contacts (1a X 8 contacts)
Relay
Digital output NO:30VDC5HA 240 VACHA
(D0} ) 4 contacts (Open collector output).
Transistor

24 V DC 300 mA max
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Function

TH300

Input compensation

Temperature : =100.00 ~ 100.00 T  Humidity : =100.0 ~ 100.0 % RH

Dry/wet bulb sensor
compensation

Compensate the difference between the wet and dry bulb sensor after

removing the wet bulb sensor gauze,

Input Scaling DC Voltage (V DC) : Input scaling depending on the range variation.
Input filter 1 ~ 180 sec
Input break | UP scale (in case of the RTD input),
detection | peration stops when exceeding +5 % of the range limit,
Control mode Operation method selecion  Constant value control/program control selectable.
Pattern 100 patterns (100 segments/1 pattern)
Segment 2,000 segments max.
PID group | 16 group (temperature 4 zones x humidity 4 zones)
Auto tuning | Auto tuning depending on the target set value.
Proportional band | 0.00 ~ 600.00 C (ON / OFF control when value is 0.00)
| Integral time = 0.0 ~ 6,000 sec (OFF state when time is set to 0)
Control action TR
Derivative time| 0.0 ~ 6,000 sec (OFF state when time is set to 0)
ON/OFF control Set the proportional band to 0.0
Direct/reverse control Depends on the direct/reverse action of control output,
Hysteresis | 0.1 ~ 600 C (with humidity, wet bulb temperature or replaced value)
Relransmission | Temperature-humidity | 4 — 20 nA DC select among the present value(PV), set value(SV), and output amount (MV)
output Scaling Automatically scales the high and low range (4 — 20 nA DC).
Set alarm System alarm : 4 contacts. Alarm 4 contacts per pattern
Alarm Alarm type | High/low alarm, low deviation alarm and etc (20 kinds)
T Absolute alarm| Temperature : —=100.00 ~ 500.00 C Humidity : 0.0 ~ 100.0 % RH.
Deviation alarm| Temperature : -600.00 ~ 600.00 C  Humidity : =100.0 ~ 100.0 % RH.
Hysteresis | Temperature : 0.0 ~ 600.0 C Humidity : 0.0 ~ 100 % RH.
S Saving device | Internal flash and FRAM, Temperature / Humidity each 86,400 point.
backup Save and restore the program information and set value and save the
memory Saving function

temperature humidity set value and indication value
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«# Dimension and panel cutout (unit : m)
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TD500 A

Programmable Temperature Controller
ontrolier

* Touch Panel Color LCD screen
+ 2 channels control
+ 100 patterns max, 100 segments / pattern \
(Total 2400 segments) '
* PID auto tuning ‘
+ Various alarm functions i
(output : 4 contacts, operation : 20 types) ‘
+ Digital input 8 contacts, digital output 16 contacts e SNToUR B ¢
+ Communication function
(RS485 or RS232 depends on the suffix code)

«» Suffix Code

Model Code description
TD500 — Di O ; []| Programmable Temperature Controller
1 i i Communication (RS485 / 422 Communication, USB)
Type 2 i 3 Communication (RS232 Communication, USB)
N | | None (only when need the I/0 (input/output board))
i Contact input (DI) 8 contacts
1 i Contact output (DO) 8 contacts
AU AL i Transistor output (DO) 8 contacts
SEETE N i Non (Only necessary standard body)
Korean/English (standard type) No code indication
Language - - o -
2 | English/Chinese (Simplified Chinese character)

Monitor specification

Screen rating Color STN LCD 144.78 mn (5.7")

Number of pixels 320 X RGB X 240

Back light life expectancy| CCFL(approx. 20,000 hrs)

Touch type Resistive type (4 wires)

Language Korean/English or English/Chinese (Simplified Chinese character)

Displaying channel 2 channels (Select the 1 channel and 2 channel indications by the internal selection)
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«» Specification

Input

Number of channels

Thermocouple input

2 channels
K, JETR S

RTD input

Pt 100 Q(IEC751)

DC rated voltage

0-10V, -10 = 20 oV, 0 — 100 nV,
1 =5V DC ( with 4-20 A DC, attach 250 Q external resistance)

Contact input(DI)

Input sampling time

8 contacts
Each channel 500 ns

Input impedance

Allowable wiring resistance

Thermocouple/dc voltage (V) : 1 Mo, DC voltage(V) : Approx. 1 M
DC current (4 — 20 nA DC) : attach external resistance 250 Q
RTD : max 50 Q/1 line(same resistance for 3 lines)

Sensor current

RTD : 300 yA

Detect input disconnection

Allowable input voltage

With the input break, it displays “—", Output OFF.

DC low voltage (v DC) : 5 V DC / DC high voltage (v DC) : 15 V DC

Input compensation

+100.0 C (Compensation is available for each interval)

Input display resolution

1 digit of decimal point

Memory function

Setting and operation information (internal Flash and NVRAM)

R.J.C accuracy

Max £1.0 C

Scaling range

—-999.9 ~ 9999.9

Insulation resistance

Min 20 Mo. 500 V DC.(input terminal — earth terminal)

Dielectric strength

2500 V AC. 50 / 60 Hz for 1 min (input terminal — earth terminal)

Performance

Display accuracy

+0.1 % of FS =1 Digit (K, J, E, T)
+0.15 % of FS +1 Digit (R, S)

+0.1 % of FS =1 Digit (RTD)

+0.1 % of FS *1 Digit (DC voltage)

Insulation resistance

Min 20 Mg, 500 V DC
(input terminal — earth terminal)

Dielectric strength

2500 V AC, 50 / 60 Hz, for 1 min
(input terminal — earth terminal)
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Control function and output

® Operation setting

TD500

Operation type

program control / Fixed value control selection

Limitation of SV rate change

Limitation of output rate change!

When performing Fixed value control, set the rate of change per min regarding the set value,
Limits an amount of output 1o become changed no more than 10 %( 5 % per 0.5 sec) per second.

Fixation control
operation time setting

Electrical failure backup handiing

when performing fixed value control, set the operation time

(Set time : 9999 hour 59 min)

STOP : operation sefting, COLD : control again from the beginning, HOT : control from the stopped point.

BEEP melody selection

Select the Beep melody when operating with touch panel

Touch input lock

Current time/ operation
time reservation setting

Limits fouch panel operationWith the state of lock, only possible to operale menu button and next bution)

Set the time of system and the operation time reservation.

® Program setting

Pattern setting

Set the set value and PID group of segment in each patiems, segment time, standby function and time signal,

Segment input/delete

Input or delete the segment of each pattern

Time signal setting

Start/end setting

For the time signal of each segment, select either “segment ON/OFF” or “time operation’”.
Select among start mode(SSV/PV1/PV2), end(RST/HOLD) mode and end segment

Pattern repetition and
connection

Standby operation setting

Set the number of repetition of operation pattern and connection pattern

Segment and number of parts repetition.

Set the standby temperature range of each pattern and standby time,

® System setting

Sensor input setting

Thermocouple type/DC voltage input selection and sensor types, input or

usable range, input compensation and input filter time,

Control output setting

Retransmission output setting

Set the control mode (heating control/cooling control), output types (current output, SSR, relay), ARW,
output cycle, ON/OFF Control dead zone, output direction (forward/reverse), current outout range and etc

Set the retransmission output type of each channel (PV, SV, MV), output range, sensor

break output(0 mA, 4 nd), current output compensation value of each channel and etc

Inner signal setting

Set the each number of inner signal (OFF, ichannel, 2channel), types (TSV, NSV, PV1,
PV2), operation range, range direction (inside range, outside range), delay time and etc

Alarm setting

Set the observing condition of alarm operation (ALWAYS, RUN, FIX RUN, PROG
RUN), alarm code of each channel, alarm set value, hysteresis and etc.

P. I. D setting

Set the auto tuning gain of each channel, 4 types of PID group and level within each channel,

PID auto/manual, auto tuning button (A/T) display, PD integer of each zone, dead band and etc

Proportion band

0.0 ~ 1000.0 C (ON/OFF control when setting with “0")

Integral time 0 ~ 6000 sec
Differential time 0 ~ 6000 sec
ON/OFF control hysteresis | 0.1 ~ 1000.0 C
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Temperature Controller

Proportional time 1~ 1000 sec
ARW(Anti reset windup) 50 ~ 200 % (proportional band)
Amount of output -5.0 ~ 105.0 %

PID Zone

Digital input (DI) setting

4 group (Level PID)
Set the operation type, standby time, valid point of time, DI name and etc.

Digital output (DO) setting

Categorize the each signal output by actual relay or open collector and select output number as for
assign output number, alarm output number, time signal 18 contacts output number, input
disconnection of each channel, operation of each channel, standby of each channel, hold of each
channel, increase interval of each channel, maintain interval of each channel, decrease interval of
each channel, contact input Error (DI Error), program end of each channel, 1S 1 and 1S number and
output of seriestAND) connection, 1S 2 and 1S number and output number of series(AND) etc.

Communication setting

Other setting

Set the RS232C or RS485/422 communication function depends on the suffix code
Language selection (Korean/English, Korean/Chinese), condition of each channel (control function,
indicate function, not using channel, channel operation at the same time, channel operation
individually) selection,

@ Control output

Heating and cooling synchronous control (contact output (DO) is applied)

Relay | N.O:250 VAC5A 30V DC5A

NC:250 VACZ2A 30VDC1TA

Heating and cooling synchronous control

Control SCR Output signal : 4 — 20 mA DC. (load resistance max 600 Q)

output Output accuracy @ £0.1 % of FS

Temperature drift : 2200 ppm/C (output part)

heating and cooling synchronous control

8SR | Voltage pulse output : 24 V DC (load resistance min 600 Q)

Resolving power : smaller one between 0.1 % and 10 ms

@ Retransmission output

Qutput lists

Current out

Select the Present value (PV), Set value (SV) and output amount of heating
side (H.MV) / output amount of cooling side (C.MV) in each channel
put| 4 — 20 nA DC (By the scale setting)

Retransmission| Resolving power| 16 bits

output Output range | Setting bound of scaling range

Accuracy

+0.1 % of FS

When perfor
or SSR then

ming heating/cooling control and if control output type of cooling side is SCR

corresponding channel cannot use retransmission output,
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TD500
® Digital output (DO)
Output number of contact | Total 16 contacts (relay < 1 ¢ X 4 contacts, 1a X 4 contacts / open collector : 8 contacts) A
Open collector 24 V DC. 300 mA max. (load resistance) Temperature
N.O side 250 VAC 5 A or30 VDC 5 A Controller
Relay contact N,C side 250 VAC 2 Aor 30 VDC 1 A
(load resistance)

® Digital input(DI)

Input number of contact| Total 8 contacts

DI-1(RUN/RST)
DI-2~DI-4(RST)
Operate the Channels | DI-5(STEP/RST)

synchronously DI-6(HOLD/RST)
(1channel/2channel) DI-7(HOLD-ON/RST)
DI-8(HOLD-OFF)

DI-1(CH.1 RUN/CH.1 RST/ERR/RST)
DI-2(CH.2 RUN/CH.2 RST/ERR/RST)
DI-3(CH.1 RST/CH.2 RST/ERR/RST)
Operate the Channels | DI=4(CH.1 RST/CH.2 RST/ERR/RST)
individually (2channel) | DI-5(CH.1 STEP/CH.1 RST/ERR/RST)
DI-6(CH.1 HOLD/CH.1 RST/ERR/RST)
DI-7(CH.2 STEP/CH.2 RST/ERR/RST)
DI-8(CH.2 HOLD/CH.2 RST/ERR/RST)

ERROR Input active RUN/Always selection

Input signal Non voltage contact input (ON: max 10 Q, OFF: min 500 k)

Measurement range

Classification Input types Measurement range
K -200.0 ~ 1370.0 ¢, +0.1 % of FS
J -200.0 ~ 1200.0 C, £0.1 % of FS
Thermocouple E -200.0 ~ 1000.0 'C, £0.1 % of FS
T —200.0 ~ 400.0 C, =01 % of FS
R 0.0 ~ 1700.0 C, £0.15 % of FS
S 0.0 ~ 1700.0 ¢, £0.15 % of FS
RTD Pt 100 © -200.0 ~ 640.0 C +0.1 % of FS
(IEC751)
m DC.(0.0 — 100.0 V), +0.1 % of FS
DC low voltage
(-10.0 - 20.0 V) -999.9 ~ 99999
V DC.(0.0 = 10.0 V),
. +0.1 % of FS
DC high voltage (1-5VvDC)
) -999.9 ~ 99999
4 — 20 nA DC. external resistance 250 Q
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A Communication setting
Temperature Applied standard EIA-RS232C, EIA-RS422/485
Controller RS232 1:1
Max connection number
RS422/485 1:256
- RS232 Full Duplex
Communication method
RS422/485 4 wired/2 wired half duplex
RS232
Synchronous method Asynchronous
RS422/485
Communication RS232 Approximately 10 m within
distance RS422/485 Approximately 1.2 kn within
o RS232
Communication speed 2400 ~ 115200 bps
RS422/485
RS232 )
Length of data 8 bit
RS422/485
) ) RS232
Parity bit NONE
RS422/485
RS232 )
Stop bit 1 bit
RS422/485
N RS232
Communication protocol PC LINK + CHECK SUM
RS422/485
) RS232
Delayed response time 1+ (0 ~ 250) ns
RS422/485

Power

Power supply voltage 100 — 240 V AC. 50 / 60 Hz

Voltage fluctuation percentage  £10 % of power supply voltage
Body : approximately 16 VA, input/output board : approximately 20 VA
(220 V AC with 60 Hz)

Power consumption

Ambient temperature 0~507T

Ambient humidity 20 ~ 90 % RH

Storage temperature 25~707TC

Vibration resistance 49% 4 -150 Hz, 2 h

Shock resistance 147 7, To the direction of 6 for 3 times
Weight Approximately 2.35 kg
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«» Dimension and panel cutout (Unit : m) A
® Dimension Temperature
Controller
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A «» Connection diagram

Temperature . .
Contraller ® Body connection diagram
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NP200 A

Programmable temperature controller (T:emtpelrlature
ontrolier
* Multi input/output, £0.1 % high accuracy e

+ 30 patterns, 300 segments (1 Pattern/99 segments)
* Heating cooling PID control

+ 3 stages level PID selection (PID group 4 types)
+PID auto tuning mode 2 types

+ Contact input 7 contacts, user output 10 contacts

+ Communication function (RS485 / 422)

«» Suffix code

Model Code Description
NP200- [Ii | Programmable temperature controller, 96(W) X 96(H) m
0 Universal type (heating)
Control type [ : .
11 Heating/cooling type (synchronous control type)

0 | None (DI-1 ~ DI-3 standard)

1 | Communication function (RS485/422)

2 | Contact input(Dl) 4 contacts (DI-4 ~ DI7)

3 | Communication(RS485/422+contact input 4 contacts (DI-4 ~ DI7)
% Option contact input 4 contacts are (DI-4) ~ (DI-7)

Option

e» Specification

Input
Thermocouple K, JE T,RBSLNUW,PL2
RTD input KPt 100 Q, Pt 100 Q
DC rated voltage 1=5VDC, 0-10V,-10 - 20V, 0 - 100 nV, 4 — 20 nA (attach 250 Q external resistance)

Input sampling time | 250 ms

Input display resolution| Usually less than the decimal points of range

Input impedance Min 1 Mo (thermocouple, DC voltage input : V). approx. 1 My (DC voltage: V)

Allowable signal source resistance| Max 250 Q (thermocouple input). Max 2 ko (DC voltage input)

Allowable wiring resistance | Max 150 Q/1 wire (RTD input. But 3 wires must have same resistance value)

Allowable input voltage| £10 V (thermocouple, RTD, DC voltage : V). £20 V (DC voltage : V)
Scaling -1999.9 ~ 99999 (SL-H »SL-L)

Cold junction compensation error | £1.5 C (15 ~ 35 C). £ 2.0 C (0 ~ 50 C)

Input signal break detection| UP Scale/DOWN Scale selection (thermocouple input). UP Scale (RTD input)

Input compensation | =100.0 ~ 100.0 % of FS

Input filter OFF. 1 ~ 120 sec
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A «» Performance

Temperature
Controller

Display accuracy

+0.1 % of FS =1 Digit. (K, J, E, T, L, U, W, PL2)
(for the exception, please refer to the input type and range chart)
+0.15 % of FS %1 Digit. (R, B, S)

+0.2 % of FS *1 Digit. (N)

+0.1 % of FS *1 Digit. (RTD input)

+0.1 % of FS £1 Digit. (DC voltage input)

Insulation resistance

Min 20 Mg, 500 V DC
1st terminal—-2nd terminal, 1st terminal-earth terminal, 2nd terminal—earth terminal

Dielectric strength

2,300 V AC, 50 / 60 Hz, 1 minute (between the different recharging part),
1st terminal-2nd terminal, 1st terminal-earth terminal

«» Control function

and output

Pattern and segment

Operation type

30 patterns, 300 segments (1 pattern/99 segments)
Select the program operation or fixation operation

Control type

PID control and ON/OFF control

Control action

Select either reverse operation (heating) or direct operation (cooling) (By the parameter sefting)

Contact input(DI)

Contact input 7 contacts (RUN, RESET, HOLD, STEP, PT-END OFF select

operation) » (select the pattern by the combination of contact input 4-7)

PID auto tuning

PID auto tuning by standard mode and low measurement value mode  (set value =10 % of FS)

Proportional band

0.1~ 999.9 % (FS)

Integral time

OFF, 1 ~ 6,000 sec

Differential time

OFF, 1 ~ 6,000 sec

AR.W(Anti Reset Wind-up)

Auto, 50.0 ~ 200.0 % (proportional band)

Proportion cycle

1 ~ 1000 sec (with relay output and SSR output)

ON/OFF control

Select the output types by the parameter

PID group

4 types of PID group

PID selection

Level PID control / segment PID control selection

Dead zone (D.B)

Set fhe dead zone when performing the heating/coaling contral (<100,0 ~ 500 % of output value)

Manual reset

—0.5 ~ 105.0 % of output amount (when integral time is OFF)

Manual output

0 ~ 100 % of output amount

Input break output

-0.5 ~ 105.0 % of output amount (set an amount of output when input breaks)

Hysteresis

0.0 ~ 100.0 % of FS (ON/OFF control output, alarm output)

Fuzzy operation

Select the fuzzy operation by the parameter

Retransmission output

Retransmission output scaling

Present value/set value/amount of output/external power supply (24 V DC, 20 nA DC Max) selection
Present value / set value scaling set up

Alarm types

20 kinds (selected by the parameter)

Alarm setting range

Absolute alarm (0 ~ 100 % of range), deviation alarm (<100 ~ 100 % of range span)
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User output: 10contacts

Number Setting lists Description
1 ALM 1~4 Alarm output 1~4 contact
2 TS1~TS5 Time signal output 1~5 contact
3 181~1S5 Inner signal output 1~5 contact
4 PTEND Program pattern end output 1 contact
& PROG Output when program RUN 1 contact
6 FIX Output when the fixed value control 1 contact
7 RESET Output when the reset 1 contact
8 HOLD QOutput when the hold 1 contact
9 WAIT Output when the WAIT 1 contact
10 MAN Output when the manual contral 1 contact
11 PT UP QOutput when the pattern increment 1 contact
12 PT DOWN Qutput when the pattern decrement 1 contact
13 PT SOAK Output when the pattern maintaining 1 contact
Output
1 ¢ contact, 240 V AC, 3 A. 30 V DC 3 Alresistive load)
il time resolving power : smaller one between 0.1 % and 10 ms
Approximately more than 25V DC (resistive load min 600 Q)
Control SSR (limits within approximately 30 mA DC with disconnection)
output time resolving power : smaller one between 0.1 % or 10 ms
4 - 20 nA DC (resistive load max 600 Q)
SCR Accuracy - £0.3 % of FS (4 = 20 nA DC)

Resolving power : approx. 3,000

User output

Temperature alarm

fa X 4 contacts (COM), 1a X 2 contacts (COM)
240 V AC, 3 A. 30 V DC 3 A (resistive load)
Open collector output X 4 contacts (COM)

Transistor
24 V DC 30 nA max
. 4 — 20 nA DC.(resistive load min 600 Q)
Retransmission
RET Accuracy : 0.3 % of FS (4 — 20 mnA)
output

Resolving power : approx. 3,000
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Control output composition

L Output Control output(OUT1) Control output(OUT2)
Classification
symbol Relay output SSR / SCR u10 SSR / SCR(Current output)
ON/OFF ON/OFF
SSR SSR
Regular type (U 10) Retransmission output
SCR SCR
RLY Relay
SSR/SSR SSR
SCR/SSR SCR (U 10) SSR
RLY/SSR Relay (Retransmission output)
- g SSR/SCR S8R
eating an
. g SCR/SCR SCR (U 10) SCR
coaling type —
RLY/SCR Relay (Refransmission output)
SSR/RLY SSR
SCR/RLY SCR Relay Retransmission output
RLY/RLY Relay

General specification

Power supply

voltage

100 — 240 V AC, 50 — 60 Hz

Voltage fluctuation

+10 % of power supply voltage

Power consumption

10 VA max.

Ambient temperature

0~50T

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Storage temp

erature

2SR ORE

Vibration resistance

10 — 55 Hz, 2 peak amplitude 0.75 mm for 2 hrs each in 3 axis direction

Shock resistance

300 % 3 times each in 3 axes direction

Weight

Approx, 696 g (included the weight of box)
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NP200
Range and input code chart A
Classification Input Code Range () Accuracy Temperature
K K1 -200.0 ~ 1,370.0 *1 Controller
K K2 -200.0 ~ 1,000.0 M
J J -200.0 ~ 1,200.0 1 +0.1 % of FS. =1 Digit
E E -200.0 ~ 1,000.0 M
T T -200.0 ~ 400.0 M
Thermocouple R R 0 ~ 1700
B B 0 ~ 1800 *2 +0.15 % of FS %1 Digit
S S 0 ~ 1700
L L -200.0 ~ 900.0 M +0.1 % of FS, =1 Digit
N N —-200 ~ 1300 +0.2 % of FS %1 Digit
u U -200.0 ~ 400.0 *1
W W 0 ~ 2300
pL2 PL2 -200.0 ~ 600.0
KPt 100 Q “S -200.0 ~ 500.0
RTD PHOO @
Pt 100 Q PH00 Q -200.0 ~ 640.0 +0.1 % of FS, %1 Digit
1-5V 1/5 V
DG voltage 1-10V 010 vV Scaling range
-10-200V | -10/20 wV -1,999 ~ 9,999
0 -100 nv 0/100 v
DC current | 4 - 20 mA DC Y5V *3 Scaling range
-1,999 ~ 9,999

(Cautious) *1 : lower than 0 C degree Celsius : £0.2 % of FS 1 Digit
*2 0 ~ 400 T degree Celsius range : =5 % of FS £2 Digit

*3 : When using the current input, please attach 0.1 % of 250 Q resistance between the 19 and 20
terminals and use it as 4 - 20 nA DC input.

e«» Dimension and panel cutout (Unit:m)

®Dimension

120.5
12.5 100

96

96
96
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A ©® Panel cutout
92'3°
Temperature
Controller

|

|
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|

|
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|

i

]

L

i

|
L

|

i

|
92°9°

120

120

«» Connection diagram

CONTROL
ouT-1

CONTROL
ouT-2

—
CURRENT
VOLTAGE
—_—

Option: communication (RS485/422), 4 contacts of contact inputs (DI=4 ~ DI-7)
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NP100 A
Programmable temperature controller
. — ontrolier

+ 2 pattern / 20 segments (1 pattern / 10 segments)
* Fuzzy function, PID auto tuning

* Group PID 3 types

« Alarm output / Time signal output each 2 contacts
« Contact input 3 contacts (RUN, RESET, HOLD)

» Communication function (RS485 / 422)

«» Suffix code

Model | Code | Description
NP100- |:|i [ Programmable temperature controller 96(W) X 96(H) mm
Control type | O 1 Universal type (heating)

0 | None
1 | Time signal 2 contacts
Option . )
2 | Communication function (RS485/422)
3 | Time signal 2 contacts and communication (RS485/422)

«» Specification

Input
Thermocouple K JETRBSLNUW,PL2
RTD input KPt 100 @, Pt 100 Q
DC rated voltage 1=5VDC,0-10V,-10-20nV, 0 - 100 aV, 4 — 20 nA (attach 250 Q external resistance)

Input sampling time | 250 ns

Input display resolution | Usually less than the decimal points of range

Min 1 Mo (thermocouple, DC rated voltage : nV) approx. 1 Mg (DC voltage : V)
Input impedance
DC voltage (v DC) / thermocouple / RTD @ £10 vV DC

Allowable signal source resistance | Max 250 Q (thermocouple input), Max 2 ka (DC voltage input)

Allowable wiring resistance  Max 150 Q /1 wire (RTD input But 3 wires must have same resistance value)

Allowable input voltage 10 V (thermocouple, RTD, DC voltage : V), £20 V(DC voltage : V)
Scaling -1999 ~ 9999 (SL-H » SL-1)

Cold junction compensation error | £2.0 °C (0 ~ 50 C)

Input signal break detection | UP Scale / DOWN Scale selection (thermocouple input), UP Scale (RTD input)

Input compensation | -100.0 ~ 100.0 % of FS

Input filter OFF, 1 ~ 120 sec
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Performance

Display accuracy

+0.1 % of FS +1 Digit (K, J, E, T, L, U, W, PL2)

+0.15 % of FS %1 Digit (R, B, )

+0.2 % of FS *1 Digit (N)

+0.1 % of FS 1 Digit (RTD input)

+0.1 % of FS 1 Digit (DC voltage input)

(for the exception, please refer to input type and range chart)

Insulation resistance

Min 20 Mg, 500 V DC
1st terminal-2nd terminal, 1st terminal—earth terminal, 2nd terminal—earth terminal

Dielectric strength

2300 V AC, 50 / 60 Hz, 1 minute
(between the different recharging part)

Control function and output

Pattern and segment

2 patterns, 20 segments (1pattern/10 segments)

Control type

PID auto tuning

Control action

Select efther reverse operation (heating) or direct operation (cooling) (By the parameter setting)

Range setting

Same as input range chart

Contact input (DI)

RUN, RESET, HOLD operation selection by the external contact input 3 contacts

Auto tuning

Target value auto tuning

Proportional band

0.1~ 999.9 % (FS)

Integral time

OFF, 1 ~ 6,000 sec

Differential time

OFF, 1 ~ 6,000 sec

ARWI(Anti Reset Wind-up)

Auto, 50.0 ~ 200.0 % (proportional band)

ON/QOFF control

Select the output type by parameters

PID group

Control mode selection

4 types of PID group

Select AUTO(programmable control) / MAN(manual control) by the front key

Manual reset

-0.5~105.0 % of output amount (when integral time is OFF)

Input break output

—0.5 ~ 105.0 % of output amount (set an amount of output when input breaks)

Hysteresis

0.0 ~ 100.0 % of FS (ON/OFF control output, alarm output)

Fuzzy operation

Select the fuzzy operation by parameter

Retransmission output

Present value/set value/amount of output/external power supply (24 V DC, 20 nA DC max) selection

Retransmission output scaling

Alarm output

Present value / set value scaling set up

2 contacts (high/low alarm, high/low deviation alarm, pattern end alarm and etc)

Alarm types

Proportional cycle

21 kinds (selection by parameter)

1~ 1,000 sec (with relay output, SSR output)
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NP100

® Output
1c contact, 240 V AC, 3 A, 30 V DC 3 Alresistive load)
Rela
Y time resolving power : smaller one between 0.1% and 100 ns
Approximately min 25 V DC (resistive load min 600 Q) limits within approximately
SSR
Control output 30 nA DC with disconnection time resolving power : smaller one between 0.1% or 10ns
4 — 20 mA DC (resistive load max 600 Q)
SCR Accuracy : +0.3 % of FS (4 — 20 A DC)
Resolving power @ approx. 3,000
Temperature

Alarm output

alarm(Relay)

1a X 2 contacts, 240 V AC, 3 A, 30 V DC 3 A (resistive load)

Time signal output Transistor Open collector output, 24 V DC 30 nA max
Retransmission 4 — 20 nA DC (resistive load max 600 Q)
RET Accuracy : 0.3 % of FS (4 - 20 mA DC),

output

Resolving power @ approx. 3,000

® Control output composition

Control output(OUT1)

Control output(OUT2)

Output symbol
Relay output SSR/SCR RET/S.P.S
onoF ON/OFF
RET (Retransmission output)
SSr SSR
SP.S (External power supply)
Cu
' =i (6 — 7 terminal)
rLY Relay

General specification

Power supply voltage

100 - 240 V AC, 50 - 60 Hz

Voltage Fluctuation

+10 % of power supply voltage

Power consumption

10 V A max.

Ambient temperature

0~507T

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Storage temperature

=25 ~70C

Vibration resistance

10 — 55 Hz, peak amplitude 0.75 mm for 2 mins each in 3 axis direction

Shock resistance

300 %%, 3 times each in 3 axes direction

Weight

Approx. 696 g (included the weight of box)
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A Range and input code chart
Temperature Classification | Code Input Range(C) Accuracy Note
Controller ELH! K -200 ~ 1370 *
LtLee K -199.9 ~ 9999 *1
c +01% of FS
ELu J 1999 ~ 9999 ™1 ¢
: +1 digit
\ELE E -199.9 ~ 9999 *1
ECE T -199.9 ~ 400.0 ™ . S
1. max0TC:
{tﬁr | R 0~ 1700 - +02% of FS
Thermocouple | | £ H B 0~ 1800 *2 o +1 Digit
+1 digit -
LS S 0 ~ 1700
+01% of FS
el L -199.9 ~ 900.0 *
+1 digit
* . ~ Oy o
£ N 200 ~ 1300 oz HArs e
L +1 digit +5% of FS
—_— +2 Digit
el U -199.9 ~ 400.0 1
ELY w 0~ 2300
eLPL PL2 0~ 1390
JPE) KPt100 -199.9 ~ 500.0
RTD +0.5 % of FS
PE} Pt100 -199.9 ~ 640.0 .
*1 digit
d 54 1-5V % When using the current
— input, please select the 1 -5
{‘i "-‘H] o-1v Scaling range V input code and attach 0.1
DC voltage | [ 450711 —10-20w 1999 ~ 9999 % of 250 Q resistance
4100 between the 19 and 20
0 - 100 v terminal and use it with
DC current| [d GH| 1-5V % 4~ 20 nh input,

e» Dimension and panel cutout (unit: m)

® Dimension ® Panel cutout
120.5 92'3®
i 9% d| 125 100 ‘

. I i e
1 - — Y
| i hd
| i

o |
o™
8 8 . J
L. . 120
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«» Connection diagram A
Temperature
() A2 o Controller
CONTROL —|
OUT- N (@ Ao
g
5 @
z
= O 04 RUN
CONTROL ) )
LI @ O O4RST
(26) 6 01 HOLD
CONTROL
ouT=2
(27) coM
TSt (28)
RTD
T —
@ CURRENT
) VOLTAGE

Option: communication (RS485/422), 2 contacts of time signal (TS1, TS2)

45



Temperature Controller

A HX Series

te®d Digital Temperature controller

Controller
* Installation Depth 63 m
« Fast Sampling Cycle 60 ns
* Multi=Input - Multi-Output
+ Communication (RS485, RS422)
* Heating Control / Cooling Control /
Simultaneous Heating - Cooling Control
* Heater Break Alarm / Retransmission Output
» Setting Value (SV) Selection by Contact Input (DI)

e» Suffix code

Model Code Description
HX O-10 ] [ Multi-input and output digital temperature controller
2 | 48(W) X 96(H) mm
3 ! 96(W) X 48(H) mn
Dimension| 4 : 48(W) X 48(H) m PID Auto-tuning

7 L 72W) X 72(H) m
9 | || 96(W) X 96(H) m

Control 0 i Normal (heating control)

output 1. Heating/cooling control (simultaneous control)

0 | None

HX2/3/9 option —
1 | RS485 communication + Heater break alarm (H.B.A)

0 | None

HX7 option 1 | RS485 communication + DI 2 contacts (SV2, SV3)
2 | RS485 communication + Heater break alarm (H.B.A)
0 ' None

HX4 option 1 | RS485 communication + DI 1 contact (SV2)

2 | RS485 communication + Heater break alarm (H.B.A)

«» Specification

Performance

+0.5 % of FS *1 Digit Thermocouple (K, J, E, T, R, B, S, L, U, W, PL2).
Display accuracy +1.0 % of FS %1 Digit Thermocouple (N).
+0.5 % of FS £1 Digit RTD (KPt100 @, P00 Q), DC voltage.

External power supply 12 V DC 20 mA max (Cannot be used when using retransmission output)

Insulation resistance | 20 MQ min (500 V DC), (Primary terminal — Secondary terminal)

Dielectric strength 2,300 V AC 50/60 Hz, 1 min (Primary terminal — Secondary terminal)
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Input

HX Series

Thermocouple

K, J,EET,R B, S L N U W PL2

Resistance temperature
Input | detector (RTD)

PHOO Q(IEC), KPHOO Q(KS)

selection| DC voltage

1-5VDC, -10 - 20 mV, 0 — 100 mV.

DC current

Input sampling time

4 — 20 mA (250 Q External resistor attached)

62.5 ms

Display resolution

Basically below decimal point of measurement range

Input impedance

Thermocouple and input DC voltage (mV): Minimum 1M or higher. Input DC vollage (V): Approximately 1Mo,

Allowable signal source resistance

Maximum 250 Q (thermocouple), Maximum 2 KQ (DC voltage)

Allowable wiring resistance

Maximum 10 @ (RTD). The resistance of the three wires must be same.

Allowable input voltage

Within +10 V thermocouple, RTD, DC voltage (mV)], within £20 V [DC voltage (V)]

Scaling

0.0 % ~ 100.0 % of FS. (SL-L ~ SL-H)

Input Compensation

—-100.0 % ~ 100.0 % of FS

Input disconnection detection

OFF, UP / DOWN scale selection (thermocouple), UP-scale (RTD)

Control

Control method

a) PID auto-tuning (farget value or that goal auto tuning selection)

« reverse operation (heating) / operation (cooling) random selection (parameter setting)

b) heating / cooling PID control (auto—tuning function)

Set range

Refer to Range and input code.

Contact input (DI)

Select three kinds of pre—set temperature by the external contact.

Heating-side proportional band

0.1~ 999.9 %

Cooling-side proportional band

Integral time

0.0 ~999.9 %
OFF, 1 ~ 6,000 Seconds

Derivative time

QFF, 1 ~ 6,000 Seconds

Effectively prevent (A.R.W)

ON / OFF control

Auto, proportional 50.0 ~ 200.0 % % ARW : Anti Reset Wind—up
Output Settings group” based on the kind of outputthe selection of parameters (output number: 0)

% When general model uses the relay output, it can select ON / OFF control

PID selection

Select Zone PID ro Group PID.

Manual Reset

When integral time is off, it can select Manual rest.

output volume when
Input line breaks

a) OUT1 : -5.0 ~ 105.0 (General type). 0.0 ~ 105.0 % (Heating/Cooling)

b) OUT2 : 0.0 ~ 1050 %

Hysteresis

0.0 ~ 100.0 % of FS. in case, selected on/off control (only General type)

Deadband (heated / cooled)

Fuzzy function

proportional band —100.0 ~ 50.0 %

Feature selection by parameters

Lamp function

Select temperaiure gradient of the oufput volume on the setling temperature.(the set femperalure / minutes / hours)

Relay

NO :5 A 250 V AC, 5 A 30 V DC (Resistive load)
NC :3 A 250 V AC, 1 A 30 V DC (Resistive load)

Control SSR
output | (Voltage pulse)

ON Voltage : 12 V DC min, OFF voltage : =0.1 V DC max,

Load resistance 600 Q min

SCR
(Current)

Range : 4 — 20 nA (%5 %), Tolereance : +0.2 mA

Load resistance 600 Q max
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Retransmission output

Signal (RET)

4 — 20 mA DC (load resistance maximum 600 Q)

Accuracy

+0.5 % of FS (4 — 20 mA range)

Resolving power

Resolving power : Approximately 3,000

Kind

Scaling

Select one of Indication value (PV), set value (SV), ouput volume (MV), external power supply (12 V de, 20 mA max)
Based on set range limits or scaling settings,

Communication

Communication method

EIA RS485 standard, asynchronous two-wire half-duplex

Communication speed

2400, 4800, 9600, 14400, 19600 bps

Protocol - PC. LINK, - PC. LINK CHECK SUM, - MODBUS-ASCII, - MODBUS-RTU
- Data bit : 7 bitlonly PC LINK), 8-bit
Bit format * Parity bit : None, Even, Odd
- Stop bit : 1 bit, 2 bit
Address 1 to 99. The maximum connection capacity: 32 (Including host)
Alarm

Output points (relay)

« Maximum 2 points (HX2, HX3, HX4, HX9 : 1a 2 points)
% Temperature alarm (ALT, AL2), heater break alarm (HBA), relay control output (OUT2) universal fealures.

Contact capacity

240 V AC 1A, 30 V DC 1A (Resistive load)

Hysteresis

Range 0.0 % ~ 100.0 %

Temperature alarm
(AL1, AL2)

+ Alarm type : refer to alarm type and code.
+ Absolute Range of alarm setting range : 0 ~ 100 %
+ Deviation alarm setting range : range of =100 %

Heater break alarm
(HBA)

« Maesure Current : 1 — 50 A AC (resolving power : 0.5 A £5 % of FS £1 Digit)
* Heater burnout detection for C.T : Model CT-50N

% ON / OFF control is only available on time proportional control.

% Output ON / OFF time can not be detected in less than 0.2 seconds,

Specification

Model

Power supply voltage

HX2 HX3 HX4 HX7 HX9
100 — 240 V AC 50/60 Hz

Voltage fluctuation

+10 % of power supply voltage

Power consumption

Ambient temperature

6 W max, 10 VA max
0 ~ 50 C (Without condensation)

Ambient humidity

35 ~ 85 % RH (Without condensation)

Storage temperature

—25 ~ 65 %

Vibration (resistance)

10 - 55 Hz, peak amplitude 0.75 mn for 2 hrs each in 3 axis direction

Shock (resistance)

300 %, 3 times each in 3 axes direction

Weight (Included the weight box)

212 g 310 g 162 g 236 g 286 g
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Input code for input type and range

In Input group ( [} ~ ) input type( ! AP ) parameters, If you select "No. 1" code, K thermocouple range is

set as —200 ~ 1,370 C.

HX Series

Temperature

Controller

Input signal [Code Input type Range (C) Accuracy Note
1 Ko *2 -200 ~ 1,370
2 K "2 -199.9 ~ 9999
3 J 2 -199.9 ~ 9999 ‘
4 E  * -199.9 ~ 999.9 + FSis the measurab\le
= e Y +0.5 % of FS range from the maximum
Thermacouple . o O'N 700 : +1 Digit to the minimum for each
(TC) 7 range.
7 B M 0 ~ 1800
e} S 0 ~ 1700 + Digit is the minimum
9 L * ~199.9 ~ 9000 display value
10 N 200 ~ 1300 +10 % of FS +1Digit| 1 ¢ ~ 400 °C range -
1 u 2 -199.9 ~ 400.0 +10 % of FS = 1 digil
12 w 0 ~ 2300
' *2 below 0 C:
13 Platine! II 0 ~ 1390
- +10 % of FS + 1 digit
Resistance | 20*  KPHOO Q *3 -199.9 ~ 500.0
temperature
o oor o 2t | PI00Q *3|  -1999 ~ 6400 x3 1500 ~ 500  range :
+0.5 % of FS L
(RTD) | 22 PHOOQ 200 ~ 640 U SR RIE AL
+1 Digit
DC voltage | 30 1-5VvDC 1-5VvDC ? %20 — KPL100 O
(VDC/WDC) _ _ mel
S UL 0 - 100 v DC %21 — PL100 Q (ECT51)
% When current input is
* _ used, please connect a
N 250 Q 01% resistor to the
input terminal,
Select type of control output(PID)

Output group ( Gol/E) and selection of outout kind ( olft) on general temperature
If you select 0", the relay output ON / OFF control action.

If you select "1", the SSR output

ON / OFF control action.

If you select the "twice’, 4 — 20 mA DC current output operation.
If you select the "three times’, PID control relay output to operate.

(1) Regular type

) OUT1 (heating side) ouT2
Output selection ( olJE) Default
Relay SSR/SCR/RET Relay SSR/SCR/RET
0 Relay (ON/OFF) =
RET
1 SSR AL2
Regular type - (Retransmission 1
2 SCR (4 — 20 mA)| (Alarm2 output) ol
o
3 Relay (PID) - u

% In the case of General model, RET(Transmit output) will not be able to select.
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(2) Heating / Cooling

Output OUT1 (Heating side) ouT2
Type Default
selection Relay SSR/SCR/RET Relay SSR/SCR/RET
4 SSR
5 SCR (4 — 20 mA) SSR
6 Relay RET (Retransmission outoul] AL2
7 SSR (Alarm?2 output)
Heating/
i 8 SCR (4 = 20 mA) SCR (4 — 20 mA) 4
Cooling
9 Relay RET (Retrangmission outou]
10 SSR RET
Relay
11 SCR (4 - 20 mA) (Retransmission
{Control output)
12 Relay output)

% Alarm Output 1 (AL1) is basically built=in. (in case of relay output in cooling side, AL2 is not available.)

«» Alarm type and code

(Cautious) : Display lamp wil be ON when |4
output becomes OFF in inverted type.

ysteresis 5

(A Set value—aA : minus alarm set value, A : alarm set value)

Code number Alarm type Operation diagram
1 high absolute (proper)
2 low absolute (proper)
3 high deviation (proper)
4 low deviation (proper)
5 high deviation (Inverted)
6 low deviation (Inverted)
7 high/low deviation
8 within high/low deviation
9 high absolute (Inverted)
10 low absolute (Inverted)
1 high absolute (proper, hold function)
12 low absolute (proper, hold function)
13 high deviation (proper, hold function)
14 low deviation {proper, hold function)
15 high deviation (inverted, hold function)
16 low deviation (nverted, hold function)
17 high/low deviation (hold function)
18 within high/low deviation (Hold function)
19 high absalute (nverted, hold function)
20 low absolute (nverted, hold function)
21 heater break alarm 1 (HBA 1)
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Part name and function A

Temperature
Controller

% HX9 is chosen to explain

Number Name Description
(@  |Process value (PV)| Displays the process value in the operation mode.
@ Set value (SV) | Displays the set value in the operation mode
@ n Up key |Increases the set value or used to move between groups and to change an option in a parameter in setting mode
@ o Down key | Decreases the set value or used to move between groups and to change an option in a parameter in sefting mode
® o Shift key |Used to move the position of the digit
Sets (confirm) the set value, displays the oulput amount, or set an option in a parameter in setting
® Set key |mode and moves between the parameters in a group. By pressing for 3 seconds, it enters the
display setting mode (setting mode) or returns to the operation mode
Lights when SV2 is displayed
(sv3 Lights when SV3 is displayed
(oury) o OUTY indicator
ration .
@ (o3 | p; OUT2 indicator
Indicator
Auto-funing indicator
Alarm 1 operation indicator
(Aa2) Alarm 2 operation indicator
O 1) Operation Mode
e» Pa ramet_gr e .
co m pos |t|0n Process valug] N > Process valug| -
o
(RS -
DISP 2
8 @ 8 El
[+ ] HBA Rer. | O gom. 2 | output
group group roup group
“ LHLA ko . GLad En—ﬁ.alUb
HeA ] FEE] F=-3 LUE]
[Fdb] [ELH) kP51 | ALCE
HCA ] ~ELi] Pri]
Perr
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B When turn the power on after completing wiring

(1) After the firmware version of the temperature controller appears for a short period of time, the operation mode is
running like the number () that process value (current temperature) and the set value are displayed.

(2) In the number (@), if button is pressed for 3 seconds, it enters display setting
mode, It can be selected as DISP 1, DISP 2 and DISP 3 to limit displaying setting groups.

(3) In the operation mode, if button is pressed, the output amount is
displayed like the picture G — @ below.

Output amount
display
{® Normal type

e 30
@ @@ |

{ ® Healing- !
i Cooling type |

25
= @@

SET

5]

=L

() O@@®

25| @

i for3
;seconds

Aoaution

In the operation mode, it and €D bution are pressed
simultaneously for 3 seconds, it enters [ £ H L | (LEVEL)
sefling mode which prevents an operator to change
parameter setting as limiting access to the group. The
default is 3rd level. The level setting mode limits the display

(=] (O™@) setting mode. If the level setting mode is 2nd then DISP 3
cannot be set in the display setting mode. Orly DISP 1 and
! o3 DISP 2 can be set in the display setting mode.
M@w = Sl In order to return the operation mode, turn off
d) SPW the temperature confroller when £ EGE is
= T displayed and then turn on it again.
= @@
é o SET
@ @
Fres r -
Lt R L5Y
5 ool WE soe
= =

for 3 seconds ‘

N J
1] Control group
Parameter Option Available condition | Default

Control group Options for control mode - -
Zone setting OFF / ON Always on OFF
Fuzzy function setting OFF / ON PID control OFF
Inifial temperature increase setting | OFF / EUS (0 ~ 100 %) Always on OFF
Initial temperature decrease sefiing | OFF / EUS (0 ~ 100 %) Always on OFF
Time for slope in ramp function HOUR / MIN Always on | HOUR
External contact input setting OFF / ON Always on OFF
2 degrees of freedom gain setiing | 1 ~ 100 % Always on 85
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(2] Set value (SV) setting group

HX Series

Parameter Option Available condition | Default
Set value setting group Options for set values = -
Set value Number 1 ~ 3 (the chosen set value is displayed
setting and controlled) 1
Set value 1 (SV1) setting | EU (0.0 ~ 100.0 %) Always on |EU0.0 %)
Set value 2 (SV2) setting | EU (0.0 ~ 100.0 %) EU(0.0 %)
Set value 3 (SV3) setting | EU (0.0 ~ 100.0 %) EU(0.0 %)
(8 Auto-tuning (AT) group
Parameter Option Available condition | Default
Auto-tuning group Options for auto—tuning (AT) group - =
Auto—tuning type setting  |Stenderd (STD): GE 4 /Low PV (LOW): L oY ABS STD
Auto—tuning start setting | OFF /1~ 3/ Rl/E 5 (AUTO) ABS OFF
(4] PID Group
Symbol Parameter Option Available condition | Default
PID group Options for PID mode - _
ANTI RESET WIND-UP seting | Auto / 50.0 ~ 200.0 % PID 100 %
control
PID group setting 0/1~3 Always on 0
n. Proportional band (P) 0.1 (H/C TYPE : 0.0) ~ 9999 % Sekcingone o PDgowp | 5.0 %
n. Integral time () OFF /1~ 6000 s Always on 240 s
n, Derivative time (D) OFF /1~ 6000 s Always on 60 s
n. Manual reset =50 ~ 1050 % Integral time: OFF | 50,0 %
n. Proportional band (P) for cooling| 0.0 (ON/OFF contral) / 0.1 ~ 9999 % heating - cooling | 5.0 %
n. Integral time () for cooling | OFF / 1~ 6000 s heating - cooling | 240 s
n. Derivalive time (D) for cooling| QFF /1 ~ 6000 s heating - cooling | 60 s
n. hysteresis (dead band) -100.0 ~ 50.0 % heafing - cooling | 3.0 %
n. Zone position seffing EUD) ¢ 1RP { 2RP ¢ EU (100.0 %) P'FEng;?EE; 2° " leui000 %
(5] Heater Break Alarm (HBA) group
Parameter Option Available condition | Default
Heater break alarm group Options for HBA mode. = -
Current setting of HBA output | OFF / 1~ 50 A HBA Option OFF
g:f;i:egs seting of BA | 5 (0.0 ~ 100.0 % et rae, |E0505 %
and
Current measurement value code’ table)

of HBA output

Only indicates current measurement value (0 ~ 50 A)
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6 Alarm group

Parameter Option Available condition | Default
Alarm group Options for alarm mode - -
Alarm 1 type setting 1
Nar 2 ype seling OFF / 1~ 22 Refer to "Alarm type and codg” Always on .
Hysierest (dead band) of alarm 1 EUSI00 ~ 1000 %) Always on EUS
Hysteresis (dead band) of alerm 2 (0.5 %)
Set value of alarm 1 EU(100.0 %
PV alarm, deviation alarm : EU(-100.0 ~ 100.0 %) | Always on
Set value of alarm 2 EU0.0 %)
mission (RET) group
Parameter Option Available condition | Default
RET. Group Options for RET, Group = -
Retransmission type or power for sensor | Prooess vallelPV)  set valug () output amourt (V) / power for sensor (SPS)) RET. option PV
High limit of retransmission | TC / RTD : FR-H ~ FR-L PV / SV EU000 %)
Low limit of retransmission | DC vottage : SL-H ~ SL-L But, RETH } RET.L EUI00 %)
Communication group
Symbol Parameter Option Available condition  Default
—GL aA| | Communication group Options for communication mode, = =
RS 485/ RS 422 PCLLINK (code : 0) PC.LINK SUM (code : 1)
P-r5 MODBUS-ASCIl(code : 2 0
Protocol
MODBUS-RTU (code : 3)
Communication speed 2400(code: 2), 4800(code: 3), 9600(code: 4),
BPS) 14400(cade : 5), 19600(code: 6) ‘
Parity Bit NONE{code : 0), EVEN(code : 1), ODDicode : 2) Comm, 1
Stop Bit hit (code : 1), 20t (code: 2) Option 1
Data length Thit {code : 7), 8ot (code : 8) 8
(code 8 is not available for PC LINK)
Address 1~ 99 but, max 3f units 1
Response time 0~ 10, Response fime = (processing fime + response fime) X 10 ms 0
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(9) Output group

HX Series

' 0
A Caution
Please make sure to choose “input cod_e” in ‘input code gettin_g' of the input group first and then
select “output code in “output type setting and other options in other groups. If other options are
selected first and then input code is changed to other input code, the options in the other groups will
L be changed. )
Parameter Option Available condition | Default
Qutput group Options for output type and mode - -
Output type setting Refer to “control output composition” Always on | (0 / 3)
Qutput operation REV: reverse, DIR: direct Output code 0~3|  REV
Cycle time 1~1000 s relay / SSR | 30 s
Cycle time for cooling 1~ 1000 s Output code 42| 30 s
Hysteresis for normal type  [EUS (0.0 ~ 100.0 %) ON/OFF control |EUS(0.5 %)
Hysteresis for heating-cooling type|0.0 ~ 10.0 % Heating-cooling | 0.5 %
Po Output amount of Normal : =5.0 ~ 105.0 % Aways on | 0.0 %
OUT1 when input break Heating—cooling: 0.0 ~ 105.0 %
Fol ]| amou_m o 0.0 ~ 1050 % Healing= | 44 g
OUT2 when input break cooling
oL -H High limit of output Normal : OL-L + 1Digit~ 105.0 % PID 1000 %
amount Heating—cooling : 0.0 ~ 105.0 % control
1 Low fimit of outout Normal : =0.5 % ~ OL-H-1Digit PID 0.0 %
25— amount Heating—cooling : 0.0 ~ 105.0 % control | 1000 %
Input group
Parameter Option Available condition | Default
Input group Options for input type and input mode - =
Input code setting Input signal and measurable range code Always on | Code : 1
Temperature unit setting  |'c / F 1C or RTD °
High limit setting Within range (refer to “input code for input type Always on 1370
Low limit setting and range’) but, FR-H ) FR-L Always on -200
Decimal point position  |Fixed for TC or RTD / DC voltage: 0 ~ 3 setting | Voltage input :
(voltage input) for decimal point position (mv.,v)
High limit of scale (vollage input)  {~1999 ~ 9999 but, SL-H ) SL-L Valtage input | 100.0
Low limit of scale (voliage input) |decimal point according to DP-P (mV.V) 00
Process value filter OFF /1~ 120 sec Always on QFF
Process value bias (compensation)  |EUS(=100.0 ~100.0 %) Always on | EUSI0.0 %)
Operaion after input break (oum-ou)  |OFF / UP / DOWN Always on UP
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A «» Dimension and panel cutout

Temperature
Controller HX2

@ Dimension @ Panel cutout
48 5.5 63 ) 450"
HATTYOUNG MUY HX2 M :::\__‘.
ann === |- %
o ngnn* L,
w (D LILS H=, o
© s & R a2 qan - - g
= )
DD E
-~ - L —
70.0
HX3
® Dimension
9 55 63
HATITOUNG Y HX3 - Y
rrnr, i | —
o L’LMJ.L! S =l e
~ W W oW @ A M A = — =
= OO L —=1)

® Panel cutout

92.0

45.0%°

70.0

122.0
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HX Series

HX4 D
Temperature
@ Dimension ® Panel cutout Controller

45.0%"

5.5 63

45.0

!
|
|
|
!
==
446
60.0

| 60.0
HX7
® Dimension
72 5.5 63
(I == [F
(S0 -
S (Jannrnr 1 | 1 N~
idid -
@) == I

@ Panel cutout

405
-0

68.0%°

100.0

83.0

57



Temperature Controller

A HX9
Temperature @ Dimension
Controller

96 55 63

'k :
L0 -

g = &FIFIre [ s
= AL { ;

=) (@Q@)>) .

@ Panel cutout

92.0%"

92.0%9°

117.0

117.0

CT-50N Bracket

30.0
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«» Connection diagram

® HX2

O I ouTt
0! RELAY

Current
Voltage
[

® HX4

100 - 240 vV~
50/60 Hz
5.5VA

Current
Voltage

HX Series

(Unit = mm) A
® HX7 Temperature
Controller

POWER
100 - 240 v~ 50/60 Hz 5.5 VA

CcT

RTD

—

Current

Voltage
—_

POWER
100 - 240 v~ 50/60 Hz 5.5 VA
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A AX Series

rte®d Digital temperature controller

Controller

+ Multi input (K, J and PHOO Q are selectable)
* Multi output (Relay and SSR are selectable)

* High speed sampling cycle (0.1 sec)
* Installation depth :63 mm
+ Control loop break alarm (LBA)

e» Suffix code

Model Code Description
AX 0= ] i [J| Digital temperature controller
R i AX2 1 48 X 96 m
3 ; AX3 : 96 X 48 m
Dimension 4 i AX4 : 48 X 48 mn
7 | AXT7 272 X 72
9 | ! AX9 : 96 X 96 mn
o SSR + Relay! + Relay2 Relay or SSR as control output
5 SSR + Relayl + Relay? + Relay3 (selectable in operator setup mode)
Output selection i 4~ 20 oA + Relay?
2 i 4~ 20 1A + Relay2 + Relay3 Current output as control output
Power supply voltage ‘ A | 100 - 240 V AC 50 / 60 Hz

#* Relay output operates as control output, alarm output and LBA output depending on the internal parameter setting.

«» Specification
Input

Input selection

Multi input
* Thermocouple : K, J, R, T (IEC)
« RTD : Pt100 Q(IEC)

Input sampling time

01s

Input impedance

1 Mo max

Allowable wiring resistance

10 Q/ 1wire max(RTD). but resistances among 3 wires should be same

Allowable input voltage

10 V DC max

Performance

Display accuracy

+0.3 % of FS +1 digit
(In case of R type, £1.0 % of %1 digit in the 0 ~ 600 C range)

Insulation resistance

More than 20 Mo, 500V DC for 1min (Primary terminal-Secondary terminal)

Dielectric strength

2300V AC 50/60Hz, for 1 min (Primary terminal-Secondary terminal)
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AX Series
Range and input code
Classification Code Input type Range
Celsius(C) Fahrenheit(‘F)
i ‘ -100 ~ 1200 C —148 ~ 2192 °F
14 -100.0 ~ 500.0 C —148 ~ 932 °F
Thermocouple J -100.0 ~ 500.0 C —148 ~ 932 °F
R 0~ 1700 C 32 ~ 3002 °F
t T -100.0 ~ 400.0 C -148 ~ 752 °F
RTD PE Pt 100 Q -100.0 ~ 400.0 C —148.0 ~ 752.0 °F

Control function and output

Control type

PID control, P control, ON/OFF control

Auto-tuning

ON/QFF control

PID operation by the auto—tuning
When PV ) SV, it generates 0 % outout, When PV { SV, it generates 100 % output,

(Only when contral hysteresis is 0)

Manual reset

Users set within the range from 0 % to 100 %

Control output operation

Direct action/Reverse action (selected by the parameter setting)

Control output

Relay output/voltage pulse output (SSR output) * Selected by the parameter setting)

1a contact (Resistive load)

Relay Relay output can be selected maximum 3 and relay control output is displayed as RLY1,
Alarm output 2 contacts (ALT, AL2) and LBA output are assigned by the users among RLY1, RLY2 and RLY3
(G105 o ‘
SSR A 12 =15 V DC pulse voltage (Resistive load min 600 Q)
A4 - 20 nA Accuracy : 0.5 % of FS, Ripple Vp—p : 0.3 % of FS, Resistive load : Max 600 Q

Specification

Model

AX2

AX3

AX4

AXT

AX9

Power supply voltage

100 - 240 V AC 50/60 Hz

Voltage fluctuation

+10 % of power supply voltage

Power consumption

5.5 VA max

Ambient temperature

aORS0RE

Ambient humidity

35 ~ 85 % RH (But without dew condensation)

Vibration (resistance)

10 = 55 Hz, 0.75 mm, X Y Z each in X, Y and Z directions for 2 hour

Shock (resistance)

300 m/s® to 6 directions each 3 times

Weight

320

320 g

g 180 g

300 g

400 g

#* Weight included the weight of box
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Function and name of each part

(2 Operation indicators

@ Process value (PV)

————— (2 Set value (8V)
® Mode Key ——
@ Up Key
® Shitt Key @ Down Key
No Model Description
@ Process value (PV) + Display the current temperature in the operation screen
@ Set value (SV) + Display the set temperature in the operation screen
+ Change the operation screen, increase the set value, move to
e O Up Key .
the parameter setting mode
@ ° Down Key * Decrease the set value, move to the parameter setting mode
« Shift to the set value digits
® n Shift Key * Move from operation screen — users
+ Move from operator — setting mode
® Mode Key * Move from operation screén - users
+ Move from operator — setting mode
(AT) « Light ON with the PID auto tuning
out) + Light ON with the control output operation
@ ALY | Operation indicators | * Light ON with the Alarm1 operation
(AL2 « Light ON with the Alarm2 operation
LBA

+ Light ON with the Loop break alarm operation
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AX Series

«» Important function explanation A

B Heating / Cooling output action selection
Able to select the reverse action (heating control) or direct action (cooling control) output by the [ Erd parameter

B PID auto tuning (A.T) function

Auto tuning function measures, computes and sets the optimum PID or ARW constant automatically. After supplying power in and
while temperature is increasing, press the set key @ and @ key synchronously for 2 sec. to begin the auto tuning. When auto
tuning is finished, tuning operation will be ended automatically.

® ON/OFF control setting method

Usually temperature controller performs the temperature control by "PID control method” which is done by the Pl auto tuning. However,
ON/OFF control method is used when controlling the refrigerator, fan, solenoid valve and etc. When users want to set the temperature
controller as ON/QOFF control mode, set the setting value of proportional band as L Era within the "general setting parameter.”
Here, HYS (hysteresis) parameter will be displayed. Prevent such action to occur by setting the desired ON/OFF action range.

B ol display
When input break (sensor break) occurs or exceeds the maximum temperature range, balit wil be displayed in the measured value
displaying unit,

B Qutput terminal and output signal

+ RLY signal allocation

AX Series has maximum 3 relay contact output. These 3 relay contact outputs are called as RLY1 fo RLY3. Please refer to the
connection diagram for the terminal position. The control signal and alarm signal are generated from the RLY1. Selecting the rL Y
in the gl kr parameter will yield the control signal in the RLY1. Selecting the §5.inthe of k- parameter will able users to

select the alarm signal and make the output. Users can select the alarm signal and make the output in the RLY2 and RLY3.

m Alarm

+ Using the alarm
AX Series supports 2 independent alarms (AL1 and AL2), These alarms can allocate ALY or AL2 signal in the RLY1, RLY2 and RLY3 and
be used, If alarm signal is not allocated in the RLY1 to RLY3 then the menu related to the alarm will not be displayed,

+ Alarm hold action
ff there is no standby action function, supply the power in then the LOW alarm will become ON while temperature is increasing.
In order fo prevent the low alarm to become ON during temperature is increasing, add the standby action function so from the point when
supplying in the power fo unfil the value goes beyond the set value, it can prevent the low alarm to be operated,

AnDB—-— -5 :
ALnL—- /- H

----- = An.DB—-
- AlnL—-

L

[N

RN

current temperature current temperature

ON [ OFF ON__ [ OFF OFF ON [ OFF
Not using the alarm standby mode Using the alarm standby mode
(An.HD=0FF) (An,HD=0N)

+ Alarm output LOCK
It the AnaH value is ON, Alarm is not cancelled even if it becomes the alarm cancel condition.
If users want fo stop the alarm forcedly, please press the @3 key for approx 2 sec.
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A m LBA (Loop Break Alarm)
LBA function starts to measure time from the moment when the PID computed value becomes 0 % or 100 %. Also, from this point,
Temperature this function detects heater break, sensor break manipulator malfunction and etc by comparing the changed amount of measured
Controller value in each set time, Also, it can set the LBA dead band in order to prevent any malfunction io happen in the normal control loop.

(D When control output value which obtained by PID operation is 100 %,

If the temperature does increase more than L bRy value within the LBA set time, LBA output will become ON
@ When control output value which obtained by PID operation is 0 %,

If the temperature does decrease more than LhAy value within the LBA set time, LBA output will become ON

B Time share cycle control and phase control of Voltage pulse output

When selecting the control output type as SSR, users will be able to select the types for voltage pulse output, The
timeshare cycle control turns ON/OFF the output by proportioning the certain time to an output amount in cycle, Set the
cycle of control output in the [E parameter.

Within the half cycle of power wave shape, the phase control (depending on an output amount) controls an output
amount by computing the output ON phase. However, when using the phase control, users must use the RANDOM
ON/OFF type SSR.

Control type Load current with 50 % of output

50 % of AC LINE cycle

Phase control |\ l\ I\ |\ I\ I\ I\ |\
VvV v vV

AC LINE cycle

JA\ JANIVAN
Timeshare cycle \/ \/

control 50 % of control output cycle

Control output cycle
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AX Series

A

Temperature
Controller

Parameter composition

e
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Current temperature

Operation
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B Operation mode
Supplying in the power after finish wiring will display the current temperature. Pressing the key will display the set temperature
and output amount alternatively on the set value (SV) displaying unit.

B User setup mode
User setup mode is the setting mode that sets the set value that is changed by users frequently such as alarm set value and loop
break alarm (LBA). It made the parameter of user seflup mode fo be displayed on the operator setup mode that allows users to set
easily (divided the setting level).

B SV setting
@ In Operator Setup Mode, When the value of Suf parameter is on, you can change the value with

0. .0 :and press the key to set up.

@ In operator Setup Mode, When the value of 5uf is of F, you can change the value in Su parameter with

© 0 O Press key to set up.

Symbol Default
Lists Description Display condition

(PV) value

Gy set temperature EU 0 ~ 100 % at all times EUO %

L IL Alarm 1 low value EUO %

1 ;
AL IH  Alarm 1 high value EU 0 ~ 100 % or e AL EU 100 %
R idh Alarm 1 dead zone e EUS 0 %
RiL 2L Alarm 2 low value EUS 0 ~ 100 %_ ALn is set EUO %
B) IH  Aam 2 high value | lemperature uni) EU 100 %
R2db | Alarm 2 dead zone EUS 0 %
LBRE | Loop break alarm time 0 ~ 7200 sec o 480
,‘_b,qu Loop break alarm femperature | 0 ~ 100 C (°F) Whenthlej: setin 2

e RLYn
LA | Loop break dlarm dead zone | 0 ~ 100 C (F) 2
[l : NO LOCK function
,'_ o !’_' KEY lock |~ Operator setup mode LOCK, Auto-tuning prohibited at all times 0

E . Operator and user setup mode LOCK
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B Operator setup mode

AX Series

Operator setup mode is the setting mode that sets the specification of temperature controller when engineer installs
it for the first time. Pressing the @ key and @) key synchronously in the operation screen or user setup mode

will enter into the operator setup (3 and B keys one more fime for 2 sec will retum to the operation screen.

S){g\zol Lists Description Display condition Default value
e K thermocouple
¥ " (Not display the decimal points)
. K thermocouple
N E'? *(Displays the decimal points)
! AP Input condition 3 :J thermocouple At all times -]
r R thermocouple
L T thermocouple
PL :RTD Pt 100 Q
Hnl k Temperature unit C / °F option At all times or
aP Decimal point ONIYES) Select decimal point
elect decimal poin an
OFF(NO) P
b1 AS | Input compensation | -100 ~ 100(sensor input value + BIAS) At all times o
FllLtE Input filter time 0 ~ 120 sec At all times 0
SLH High setting limitation | EU 0 ~ 100 % At all times 200
gLl Low setting limitation | EU 0 ~ 100 % At all times S
5 5 SSR operating voltage pulse output When output selection
r trol output t
altr CUCl R 2 L Y Relay output for2 35r
(- Voltage pulse output | £ YL timeshare proportional control When selected SSR ryr
B type PHA: ﬁ:soﬁwt?nhl?cffs@ﬂgtrgﬂéonioning) control output s
When 55,k is CYC
e Control output cycle | 0 ~ 1000 sec or ol krisRLY c
: Reverse action (heating control)
fErd | Control output action = ) ) , § At all times rEu
d? ~ : Direct action (cooling control)
Pl d :PID control
(e Control type P+ P conirol (proportional control) At all times ald
onof: ON/OFF control
Ph Proportional band | 4 (0.1) ~ EUS 100 % When it is not ON/OFF k1
)
! Integral time 0 ~ 3600 sec Contro\With PID control 240
d Derivative time 0 ~ 3600 sec With PID control 60
ar Manual reset 0.0 ~ 100.0 % With P control THH
Hl_.fS Control hysteresis EUS 0 ~ 100 %(Temperature unit) With ON/OFF control P
Pa Quipd! amount with input brea | O ~ 100 % At all times [HH
nan : i
o :Ot us;ng —_ When output
- Alarm 1 outpu lection is 1 or 2
i L selection is 1 ol
) nan
rLy Relay 1 property AL 3+ Alarm 2 output and al ks is not
) RLYY
! hR : LBA output
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S¥;n\?)0| Lists Description Display condition | Default value
non - Not using
AL T Alarm 1 output
I Relay 2 property , fm 1 outpu At all times At
ALZ2  : Alarm 2 output
LBA  :LBA output
non o Not using
AL 1 : Alarm 1 output At all times
rLY3 | Relay 3 property Ca AL2
L2 Alarm 2 output (Option)
LA LA output
Atnd Alarm 1 mode non : Not using -
n (Alarm 1 or 2) --=[  :High alarm
A > mod J-—— : Low alarm
= arm 2 mode -[1- : Alarm within range
Adnd (Alarm 1 or 2) 1--1 : Alarm not within range J=--
[ Alarm 1 type RES  : ABS(Absolute alarm)
A ity When AL1 or AL2 AbS
AZEY Alarm 2 type dEu  : DEV(Deviation alarm) is set in AbS
R IHd  Marm 1 standby mode | @F F : OFFinot using the standby mode) > 3 aofF
A2Hd  Alarm 2 standby mode | @ ON(using the standby model RLY 1, 2, aoFF
RidY Alarm 1 delay time 0~ 9900 g
~ sec
R24Y | Aarm 2 delay time i
R loH | Alarm 1 output LOCK | gFF : Alarm output return action oFF
R2aH | Alarm 2 output LOCK | @n @ Alarm output maintain action afF
Change SV on the : No change SV .
Suf soera il g At all times on
peration on : Change SV
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e«» Dimension and panel cutout
AX2
® Dimension ® Panel cutout
48 55 63 450%"
yve - |
l:“):::)‘ﬁ
(nn === [F 2
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sE L H=‘ "
o| [—mmowmene — || | g
IE
N e IL
- 70.0
AX3
® Dimension
96 5.5 63
] N
o ——
L q::
L Z
® Panel cutout
92.0%"

70.0

122.0

AX Series
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A AX4
Temperature
Controller @ Dimension ® Panel cutout

450%"

45.0

60.0

@ :
AXT7
@ Dimension
72 5.5 63
(I == [F
L LI —
R em 1Jan LN —
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@@® == |F

@ Panel cutout
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o

68.0

100.0
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AX Series

AX9
Temperature
Controller

® Dimension
55 63

96

® Panel cutout

92.0%"

92.0%"

117.0
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«» Connection diagram (unit : mn)

Temperature 0 AX2 0 AX7
Controller

(1) Voltage Pulse(SSR) :
12 V d.c 20 nA max.

Voltage Pulse(SSR) :
12 V d.c 20 nA max.

Current out : 4-20mA d.c

RESISTIVE LOAD 600 0 max, (1)

RLY1,2,3

(3) 240 Vac 3 ANO
RESISTIVE LOAD

o +

SSR/4 - 20 nA

4-200A d.c
RESISTIVE LOAD

RLY1,2,3 :
240 Vac 3 ANO
RESISTIVE LOAD

POWER
100 — 240 vV~
(9)50/60 Hz 55 VA

Voltage Pulse(SSR) : @
12 V d.c 20 nA max.

Voltage Pulse(SSR) :
12Videc 20

= wA max. Current out :

. 4-20mh d.c
gurrent, ot : RESISTIVE LOAD
EEgI%TIVE'LOAD 600 Q max.

max. RLY1,2,3 :
SSR/ 2,
RLY123 : 2220 A 240 V'a.c 3 A N.O

3 ANO

240 V ac A RESISTIVE LOAD
RESISTIVE LOAD

POWER
100 - 240 v~
50/60 Hz 5.5 VA

® AX4

Voltage Pulse(SSR) :

12 V d.c 20 mA max.

Current out : 4-20mA d.c
RESISTIVE LOAD 600 Q max.
RLY1,23 :
240 Vac 3ANO RLY
RESISTIVE LOAD

100 - 240 v~ 50/60 Hz
55 VA

POWER
100 - 240 vV~ 50/60 Hz
5.5 VA
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PX Series A
Digital temperature controller
ontrolier

* Fuzzy function, PID auto tuning
3 zone PID / Group PID 3 kinds
* Programmable function
(1 pattern / 10 segments)
+ Heating / Cooling control,
Heater Break Alarm (HBA)
+ 3 types of set value selection by the contact input(DI)
« Communication function (RS485 / 422)
* Remote input function (4 = 20 mA DC)

e» Suffix code

Model Code Description
PX - l:li [J| Multi input/output temperature controller
- 7 | 72W) X 72(H) mn
pimension [ 96w x 96(H) m
0 Universal type (possible to select either the reverse operation or direct operation)
Control type 1 i Heating/cooling control (synchronous control output)
0 | NONE
’ PX7 : RS485/422, OUT2, REM (Remote input : 4 — 20 mA DC)
Option PX9 : RS485/422, HBA 2 Contact, REM (Remote input : 4 — 20 mA DC)

2 | RS485/422, OUTZ, HBA 1 Contact
3 | Contact input (DI), OUT2, HBA 1 Contact

(Cautious) 1) PX9 can be applied with only option number 1
2) PX7 can be applied with all of the option choices.
3) PX7-1] (Heating/Cooling control) need consulting when using relay for cooling control output,
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Temperature Controller

A «» Specification

Temperature
Controller

Input

Thermocouple

K, J E T RBSLNUW,PL

RTD input

KPt 100 Q, Pt 100 Q

DC rated voltage

1-5VDC, 10 ~ 20 v, 0 — 100 aV, 4 — 20 nA (attach 250 Q external resistance)

Input sampling time

250 ms (with remote selection : 500 ns)

Input display resolution

Usually less than the decimal points of range

Input impedance

Min 1 M (thermocouple, DC voltage input)

Allowable signal source resistance

Max 250 Q (thermocouple input), Max 2 ko (DC voltage input)

Allowable wiring resistance

Max 10 Q@ (RTD input)

Allowable input voltage

+10 V (thermocouple, RTD, DC voltage : nv), =20 V (DC voltage : V)

Scaling

-1999 ~ 9999 (SL-H ) SL-L)

Cold junction compensation error

+15C (15~ 35%), 2.0 T (0 ~ 50 C)

Input signal break detection

UP Scale/DOWN Scale selection (thermocouple input). UP Scale (RTD input)

Performance

Display accuracy

+0.1 % of FS *1 Digit. thermocouple (K, J, E, T, L, U, W, PL2)
+0.15 % of FS +1 Digit. thermocouple (R, B, S)

+0.2 % of FS +1 Digit. thermocouple (N)

+0.1 % of FS +1 Digit. RTD (KPHOO Q, Pt100 Q), DC voltage

External power supply

24 V DC, 20 nA max. (Cannot be used when using retransmission output)

Insulation resistance

Min 20 Mz (500 V DC)
1st terminal-2nd terminal-between the earth terminal)

Dielectric strength

2300 V AC, 50 / 60 Hz, 1minute (1st terminal-2nd terminal-between the earth terminal)
1,500 V AC, 50 / 60 Hz, Tminute (2nd terminal-between the F.G)

Control function and output

Control type

PID auto tuning

Control action

a) temporal selection of reverse action (heating) and direct action (cooling)
(due to the selection of parameter) b) heating/cooling synchronous control

Range setting

Same as the input range chart

Contact input (DI)

Select 3 kinds of set temperatures that had been set in advance as an external contact.

Auto tuning 2 types

Target value/low target value auto tuning selection

Proportional band

0.1 ~ 999.9 % (heating/cooling type : 0.0 ~ 999.9 %)

Integral time

OFF, 1 ~ 6,000 sec

Ditferential time

OFF, 1 ~ 6,000 sec

ARWI(Anti Reset Windup)

Auto, 50.0 ~ 200.0 %(proportional band)

ON/OFF control

Select the output types by parameter
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PX Series

PID selection Zone PID/group PID selection A
Control mode selection | Local/Programmable remote input selection -
emperature
Manual reset Possible to set as manual reset when integral time is OFF Cont?oller

QOutput with input break | Set an amount of output when input breaks

Regular type hysteresis | 0.0 ~ 100.0 % of FS (ON/OFF control output, alarm output, HBA output)
Heating/cooling type hysteresis | 0.0 ~ 100.0 % of FS (ON/OFF Control output)
Heating/cooling dead zone setting| —100.0 ~ 50.0 % (proportion band)

Fuzzy operation Fuzzy operation selection by parameter

Programmable control | Select the control mode by parameter (1pattern/10segments)

Retransmission output | Present value/set value/amount of output/external power supply (24 V DC, 20 A Max) selection

Retransmission output scaling | Set the present value/set value/amount of output scaling
Possible o use it with the output of ON/OFF control and time proportional control, (However it cannot be used with

HBA the cument cutput and cooing output and detecting is impossible when output ON/OFF fime is less than 0.2 sec)
Alarm type 22 types (selection by parameter)
©® Output
Relay 1C contact, 240 V AC, 3 A, 30 V DC 3 A (resistive load)
Time resolving power : smaller one between 0.1 % and 10 ns

ek Approx, more than 24V DC (min 600 Q resistive load) with disconnection, limit within approx, 30 nA
Control Time resolving power : smaller one between 0.1 % and 10 ms
output 4 - 20 nA DC (resistive load less than 600 Q)

SCR Accuracy : £ 0.3 % of FS (range 4-20 nA)

Time resolving power : approx. 3,000

Temperature alarm | 2 X 1a contact (PX7). 3 X 1a contact (PX9)

(relay) 240 V AC, 3 A, 30 V DC 3 A (resistive load)
Measurement current range : 1 - 50 A AC (resolving power : 05 A 25 % of FS 1 Digit)
Lz HBA (Cautious) when using the cooling output s relay, alarm output is decreased with 1 contact

Alarm

relay) | ¢ 1 iype for HBA : model CTL-6-
4 - 20 nA DC (resistive load less than 600 Q)
Retransmission RET Accuracy : 0.3 % of FS (range 4 — 20 nA)
output Resolving power : approx. 3,000
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Temperature Controller

Temperature
Controller

® Qutput composition (multi output)

Output selection OUT1 ouT2
Regular type =
(oT) Relay output SSR / SCR (current output) | SSR / current oulput / Refransmission outpuRET)
PX9-00O 0 Relay(ON/OFF control) RET
PX7-0 O 1 SSR
# PX7 Transfer output is optional
Heating/ |Output selection Heating side(OUT1) Cooling side(OUT2)
cooling type (0T) Relay output, SSR / SCR Relay output SSR / SCR / RET
4 SSR SSR
5 SCR SSR
6 Relay RET SSR
7 SSR SCR
PX9-1D 8 SCR SCR
PX7-1D 9 Relay RET SCR (4 — 20 nA DC)
10 SSR AL3 RET
" SCR AL3 RET
12 Relay - AL3 RET

General specification

Power supply voltage

100 — 240 V AC 50 / 60 Hz

Voltage fluctuation

+10 % of power supply voltage

Power consumption

10 VA max.

Ambient

temperature

0~507C

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Storage temperature

25 ~70TC

Vibration resistance

10 — 55 Hz, Peak amplitude 0.75 for 2 mins each in 3 axis direction

Shock

resistance

300 %, 3 times each in 3 axes direction

Weight

Approx, 472 g(PX9), approx. 344 g(PX7)
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Input signal and measurement range

PX Series

Input signal |Number  Input types Range (T) Accuracy
1 K -200 ~ 1370 =2
2 K -1999 ~ 9999 2
3 J —1999 ~ 9999 «2 +01 % of FS X1 digit
4 E -1999 ~ 9993 2
B T —1999 ~ 4000 =2
6 R 0~ 1700 «2
Thermocouple | 7 B 0~1800 ~«1 +015 % of FS *1 digit
(TC) 8 S 0~ 1700
9 L —1999 ~ 9000 +2 +0.1 % of FS 1 digit
10 N -200 ~ 1300 +02 % of FS 1 digil
11 U —1999 ~ 4000 ~2
12 W 0~ 2300 + 01 % of FS 1 digit
13 pPL2 0~ 1390
= 20 Pt100 @ -1999 ~ 5000 +3 + 01 % of FS + 1 digit
21 Pt100 Q —1999 ~ 6400 =3
DC voltage 2 ooV
wm/woi) 32 | -10-20 W Scaling set © 01%00FS £ 1 gt
33 0 -100 v (-1999 ~ 9999)
DC Current | 303 4 - 20 nA

x1:0 ~ 400 C range : 5 % of FS *1 digit

x2 1 Max 0 C: +0.2 % of FS %1 digit

x3 1 -150.0 ~ 150.0 range : £0.2 % of FS *1 digit

% When using 4 — 20 nA current input, please attach 0.1 % of 250 Q resistance to both input signal

7
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Temperature Controller

A «» Dimension and panel

Temperature
Controller

cutout (unit : m)

PX9
® Dimension
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9 ‘ 100
I
’ PV
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REEE I 5 —
b 5 000 o0cC I
I
B ]
HAMOUNG PX9 _l
® Panel cutout gp"0®
i e
1T 1T T S
| |
! !
|
=
i
|
I — g
!
|
117
PX7
® Dimension ® Panel cutout -
680
; P 1
72 =S 100 ;
1
Py |
ic 34 |
of | Tilend P N 5 8
B o -
93

68 +8.?
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«» Connection diagram

® PX9 (96 X 96 )

®PX7 (72 X 72)

B3
>
Z RTD
s
>

mv/V

(i) +:| ouT2

SSR/SCR
(i9)—-!/RET
@+ REM

Optional 1

Optional 2

PX Series

Temperature
Controller
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Temperature Controller

NX2, 3,7, 9

Multi input/Output digital temperature controller

* Fuzzy function, PID auto tuning

3 zone PID/ group PID 3 types See I

* Ramp control function "E.l,_;:";i ;'i;gg

* Heating/cooling control, HBA — ==

+ 3 types of set value selection by the
contact input(DI)

+ Communication function (RS485/422)

e» Suffix code

2

Model Code Description
NX— 0od i [J | Multi input/Output temperature controller
2 | 1| 480W) X 96(H) m
. . 3 i 96(W) X 48(H) mn
Dimension ¢
7 | 72(W) X 72(H) mm
9 | || 96W) X 96(H) m
T
0 Universal t heati trol
Control method i ype (heating control
10 Heating/Cooling control {synchronously)
NX9 0 | NONE
Optional 1 | RS485, HBA
0 | NONE
NX7
1 | RS485, HBA
Optional
2 | SV2, SV3, HBA
0 | SV2, Sv3
NX2,NX3
1 | HBA
Optional
2 | RS485

(Cautious) Suffix code for NX4 and NX1 are provided separately
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«» Specification

Input

NX2, 3, 7,

9

Thermocouple

RTD input

K.J,ETRBSLNUW,PL
KPt 100 Q, Pt 100 Q

DC rated voltage

1=5VDC,-10-20V, 0 — 100 v, 4 — 20 nA (attach 250 Q external resistance)

Input sampling time

250 ms

Input resolution

Input impedance

Usually less than the decimal points of ‘measurement range chart’

Thermocouple and DC rated voltage (W) : min 1 Mo, DC voltage input (V) - approx, 1M

Allowable signal source resistance

Thermocouple (max 250 Q), DC voltage (Max 2 k)

Allowable wiring resistance

RTD (max 10Q, however resistance among 3 wires should be same)

Allowable input voltage

Within £10 V (thermocouple, RTD, DC voltage (mv)), within £20 V (DC voltage (V)

Scaling

—1999 ~ 9999 (SL-L ~ SL—H within)

Input compensation

=100.0 % ~ 100.0 % of FS

Cold junction compensation error

+15C{5~35°), £20C (0 ~ 50 C)

Input signal break detection

OFF, UP/DOWN Scale selection (thermocouple). UP Scale (RTD)

Performance

Display accuracy

+05 % of FS +1 Digit, thermocouple (K, J, E, T, R B, S, L, U, W, PL?)

+10 % of FS #1 Digit, thermocouple (N)

+05 % of FS £1 Digit, RTD (KPH00 Q, Pt100 Q), DC voltage

External power supply

24V DC, max. 20 nA (cannot be used when using the retransmission output)

Insulation resistance

Min 20 Mo (500 V DC), 1st terminal-2nd terminal-between the earth terminal,

Dielectric strength

2,300 V AC, 50 / 60 Hz, for 1 min (1st terminal=2nd terminal-between the earth terminal)

1,600 V AC, 50 / 60 Hz, for 1 min (2nd terminal-between the F.G)

Communication (optional)

Communication Rating

RS-422 (4-wire type), RS—485 (2-wire type)

Protocol

Communication speed

PC Link with Checksum, MODBUS (RTU), MODBUS (ASCI)
2400, 4800, 9600, 14400, 19200 BPS

Max number of Connection

31 devices (address setting is 1~ 99)

Communication distance

1.2 km max
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Temperature Controller

Control function an

d output

Control type

PID auto tuning

Control operation

a) temporal selection of reverse operation (heating) and direct operation (cooling)
(By the selection of the parameter) b) heating / cooling synchronous control

Range setting

Refer to the range and input code

Contact input(DI)

Select the 3 types of set temperatures which had been set in advance as external contact,

Auto tuning 2 types

Target value/low target value auto tuning selection

Proportional band

0.1 ~ 9999 % (heating/cooling type : 0.0 ~ 9999 %)

Integral time

OFF, 1 ~ 6,000 sec

Differential time

OFF, 1~ 6,000 sec

ARW(Ati Reset Wind-up)

Auto, 50.0 ~ 200.0 % (proportional band)

ON/OFF control Selection of output types by parameter
PID selection Zone PID / group PID selection
Manual reset Possible to set as a manual reset when integral time is OFF

Output with input break(OUT1)

-5.0 ~ 105.0 (Universal type), 0.0 ~ 1050 % (heating/cooling type)

Output with input break(OUT2)

0.0 ~ 1050 %

Regular type hysteresis

0.0 ~100.0 % of FS. ON / OFF control

Heating/cooling type hysteresis

0.0 ~ 100.0 % of FS. ON / OFF control

Heating/cooling dead zone setting

-100.0 ~ 50.0 % (proportional band)

Fuzzy function

Fuzzy operation selection by parameter

Ramp function

Select an amount of output slope regarding the set temperature

Retransmission output

Present value/set value/amount of output/external power supply selection (24 V DC, 20 nA max)

Retransmission output scaling

By the limitation of set range or scaling setting

Alarm set range

Range 0 ~ 100 % (absolute alarm), £100 % (deviation alarms)

Alarm hysteresis

0.0 ~ 100.0 % of range

Heater Break Alarm (HBA)

Possible to use it with the output of ON/OFF control and fime: proportional control, (However it cannot be used
with the current output and cooling output and detection impossible with ON/OFF time less than 0.2 sec)
allowable current range : 1- 50 A AC (resolving power : 05 A, +5 % of FS £1 Digil)

(Cautious) when using the cooling output as relay, alarm output is decreased with 1 contact

C.T type for HBA : model CTL-6-S

Alarm type 21 types Set by the Parameters refer to the “alarm type and code”
® Output
Contact capacity : 1 C, 240 V AC, 3 A, 30 V DC 3 A (resistive load)
Relay But NX1 is 1a Contact, 240 V AC, 1 A, 30 V DC 1 A (resistive load)
Time resolving power : smaller one between 0,1% and 10 ms
Control SSR More than approx. 12 V DC (Min 600 Q resistive load), with disconnection, limit within
output approx. 30 mA, Time resolving power : smaller one between 0.1% and 10 ms
4 — 20 nA DC (resistive load less than 600 Q)
SCR Accuracy : £05 % of FS (range 4 — 20 nA DC) resolving power : approx. 3,000
Alarm | AL ALZ a0 o ot (NX2, NX3, NX9) 240 V AC, 1A, 30 V DC 1 A (resisiive load)
P HBA common
Retransmission RET 4 — 20 nA DC (resistive load less than 600 Q)
output Accuracy © =05 % of FS (4 — 20 nA DC) resolving power : approx. 3,000
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® Control output composition oo
Output Control output(OUT) ouT2 A
selection Relay output SSR/SCR output Relay output Retransmission output
0 ON/OFF - Temperature
Regular type Controller
1 = SSR AL2 RET
2 - SCR (4 - 20 nh) (Alarm? output) (Retransmission output)
3 Relay -
Output Heating side (OUT) Cooling side (OUT2)
selection Relay output SSR/SCR output Relay output SSR/SCR/RET
4 S8R
5 SCR (4 — 20 mA) SSR
AL2
Heating/ 6 Relay G
3 7 SSR (Alarm?2 output)
Sedlie SCR (4 = 20 nA)
e 8 SCR (4 — 20 nA)
9 Relay RET
10 SSR
Relay
11 SCR (4 - 20 nA) RET
(Control output)
12 Relay
Range and input code
Classification| Code Input Range Accuracy
1 K -200 ~ 1,370 *2
2 K -199.9 ~ 9999 *2
3 J -1999 ~ 9999  *2
4 E -199.9 ~ 9999 *2 +0.5 % of FS %1 digit
5 T -199.9 ~ 4000 *2
Thermocouple 6 R 0 ~ 1700 *2
(Tc) 7 B 0~1800 1
8 S 0 ~ 1700 *1 (range 0 ~ 400 C) £10 % of FS +1 Digit
9 L -199.9 ~ 900.0 *2 *2 (less than 0 °C) +1.0 % of FS 1 Digit
10 N —200 ~ 1300 +10 % of FS £1 digt
11 U -199.9 ~ 400.0 *2
12 W 0 ~ 2300 +05 % of FS £1 digit
13 pL2 0 ~ 1390 *(2 less than 0 C) £1.0 % of FS 1 Digit
RTD 20* KPH100 Q -199.9 ~ 5000 *3
21 PH00 Q -199.9 ~ 6400 *3
% oY +0.5 % of FS +1 digi
DC voltage| 32 = —-10-20W Scaling set S L
33 0-100 W (—1999 ~ 9999)
DC current| 30* 4-20nA *3 (less than —1500 ~ 1500 'C) £10 % of FS 1 Digt

# When using 4 — 20 nA DC current input, please select input code #30 and attach resistance 250 Q

0.1 % at the both terminal of input terminal
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Temperature Controller

General specification

£

Power supply 100 — 240 V AC, 50 — 60 Hz
Temperature
Controller Voltage fluctuation +10 % of power voliage
Power consumption 10 VA max.
Ambient temperature 0~507C
Ambient humidity 35 ~ 85 % RH (without dew condensation)
Storage temperature -25~65C

Vibration resistance 10 — 55 Hz, peak amplitude 0.75 mn for 2 hrs each in 3 axis direction

Shock resistance ' 300 %% 3 times each in 3 axes direction

Weight Approx. 472 g (NX9), approx. 344 g (NX7), approx. 340 g (NX3), approx. 342 g (NX2)

«» Dimension and panel cutout wnit: m

NX9
@ Dimension
'[- 26 i 12.5 100
- .
"83 ‘-’ PV
. (TEEL N
JVNA
fil A J A, S

92,03 \

17

17
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NX2

® Dimension
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NX7
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@ Dimension
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® Panel cutout
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® Panel cutout
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Temperature Controller

A «» Connection diagram

Temperature ® NX2 (48 X 96) ® NX3 (96 x 48)
Controller

RTX RTX SG
=) J

L Rsass

ouT1 ouT2 A
SSR/SCR SSR/SCR

ouTi /RET /RET POWER

° ¢ — 1 ﬁ ’
+ - + =
O-O-0-O-0-O-O-®—-@—®

® NX7 (72 x 72)

+700T2 | - out2
||SSR/SCR SSR/SCR SSR/SCR
—+/RET i — -/RET /RET
1
)
I General RTD

| I—|

> Q

kS
N

o

<

3

nN
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NX2 3 7. 9

® NX9 (96 X 96) A
Temperature
m

SSR/SCR

9 + :| ouT2
—-/RET

«» Current detector (Unit : m)

® CT-50N

30.0

9.0 ; 1

32.7
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ee Alarm type and code

gemtpelrlature (Cautious) : Display lamp will be ON when output becomes OFF in inverted type.
ontroller

Hysteresis
_”i (& : Set value, —A : minus alarm set value, A : alarm set value)

Code number Alarm type Operation diagram

1 high absolute (proper)

2 low absolute (proper)

3 high deviation (proper)

4 low deviation (proper)

5 high deviation (Inverted)

6 low deviation (Inverted)

7 high/low deviation

8 within high/low deviation

9 high absolute (Inverted)

10 low absolute (Inverted)

11 high absolute (proper, hold function)

12 low absolute (proper, hold function)

13 high deviation (proper, hold function)

14 low deviation (proper, hold function)

15 high deviation (Inverted, hold funcion)

16 low deviation (nverted, hold function)

17 high/low deviation (hold function)

18 within highvlow deviation (Hold function)

19 high absolute (nverted, hold function)

20 low absolute (Inverted, hold function)

21 heater break alarm 1 (HBA 1)
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NX4 A

Multi input/Output digital temperature controller

* Fuzzy function, PID auto tuning

+3 zone PID / group PID 3 types

* Ramp control function

* Heating / cooling control, HBA

+ 3 types of set value selection due to the contact input
« Communication function (RS485 / 422)

«» Suffix code

Model ‘ Code Description
NX4- OO Multi input / output temperature controller, 48(W) X 48(H)
0 Universal type (heating control)

—_

Control type Heating / cooling control (synchronous control)
| 2 . Heating / cooling control (only for NX4-20)
NONE

HBA, AL2

Sv2, SV3

RET, RS485

0
1
2
3
4 | RS485, SSR / SCR
5
6
7

NX4 option

AL1, AL2
AL, AL2, SV2
RS485, HBA

(Cautious) Option 1: OUT1 (terminal @—2-3) is applied as AL1 But, only with control output SSR/SCR selection
Option 3: OUT2 {terminal @—®) is applied as RET
Option 4: OUT2 (terminal (~®) is applied as SSR / SCR
Option 5 OUT1 (terminal @) is impossible to apply as SV2
Option 6 OUT1 (terminal ®-@) is applied as SV2 but only with relay control output.
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A «» Specification

Temperature Input
Controller
Thermocouple KJETRBSLNUW,PL2

RTD input KPt 100 Q, Pt 100 Q
DC rated voltage 1-=5VDC, —10-20V, 0 —100 nV, 4 — 20 mA (attach 250 Q external resistance)
Input sampling time 250 ms

Input display resolution | Usually less than the decimal points of ‘measurement range charf’

Input impedance Thermocouple and DC rated voltage (v) : min 1 Mo, DC rated voltage (V) : approx 1 Mo

Allowable signal source resistance | Thermocouple (max 250 Q), DC voltage (Max 2 ko)

Allowable wiring resistance | RTD (max 10Q, however resistance among 3 wires should be same)

Allowable input voltage | Within 10 V(thermocouple, RTD, DC voltage (), within =20 V (DC voltage (V)

Scaling —1999 ~ 9999 (within SL-L ~ SL-H)

Input compensation —100.0 % ~ 100.0 % of FS

Cold junction compensation error | +£15 C (15 ~ 35 C), £2.0 T (0 ~ 50 C)

Input signal break detection| OFF, UP/DOWN Scale selection (thermocouple). UP Scale (RTD)

Performance

+05 % of FS= 1 Digit, thermocouple (K, J, E, T, R B, S, L, U, W, PL?)

Display accuracy +10 % of FS= 1 Digit, thermocouple (N)

+0.5 % of FS= 1 Digit, RTD (KPH100 Q, P00 Q), DV voltage

External power supply | 12 V DC, 20 nA max. (cannot be used when using the Retransmission output)

Insulation resistance Min 20 MQ (500 V DC), between 1st terminal-2nd terminal-earth terminal

2,300 V AC, 50 / 60 Hz, for 1 min (between 1st terminal—2nd terminal—earth terminal)

Dielectric strength
1,600 V AC, 50 / 60 Hz, for 1 min (between 2nd terminal-F.G)

Communication (optional)

Communication Rating RS-422 (4-wire type), RS-485 (2-wire type)
Protocol PC Link with Checksum, MODBUS (RTU), MODBUS (ASCII)
Communication speed 2400, 4800, 9600, 14400, 19200 BPS

Max number of Connection 31 devices (address setting is 1~ 99)

Communication distance 1.2 km max
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NX4

Control function and output A
PID auto tuni trol t
Control type auto tuning control type Temperature
a) temporal selection of reverse action (heating) and direct action (cooling) Controller

Control action

Range setting

(due to the selection of parameter) b) heating/cooling synchronous control
Same as input range chart

Contact input (DI)

Select 3 types of set temperatures which had been set in advance as external contact.

Auto tuning 2 types

Target value/low target value auto tuning selection

Proportional band

0.1 ~ 999.9 % (heating/cooling type : 0.0 ~ 999.9 %)

Integral time

OFF, 1 ~ 6,000 sec

Differential time

OFF, 1 ~ 6,000 sec

ARW(Anti Reset Wind-up)

Auto, 50.0 ~ 200.0 % (Proportional band)

ON/OFF control Select the output types by parameter
PID selection Zone PID/group PID selection
Manual reset Possible to set as manual reset when integral time is OFF

Output with input break(OUT)

-5.0 ~ 105.0 (regular type), 0.0 ~ 105.0 % (heating/cooling type)

Output with input break(OUT2)

0.0 ~ 105.0 %

Regular type hysteresis

0.0 ~ 100.0 % of FS. but, ON/OFF control

Heating/cooling type hysteresis

Heating/cooling dead zone setting

Fuzzy function

0.0 ~ 100.0 % of FS. but, ON/OFF control
-100.0 ~ 50.0 % (proportional band)
Fuzzy function selected by parameter

Ramp function

Select the amount of output slope regarding the set temperature (set value(T)/time(min.)

Retransmission output

Present value/set valug/amount of output/external power supply (12 V DC, 20 nA max) selection

Retransmission output scaling

By the limitation of set range or scaling setting

alarm set range

0 ~ 100 % of range (absolute alarm), £100 % (deviation alarm)

Alarm hysteresis

0.0 ~ 100.0 % of range

Heater Break Alarm(HBA)

Alarm type

Possible to use it with the output of ON/OFF control and time proportional
control, (However it cannot be used with the current output and cooling output
(detection is impossible when output ON/OFF time is less than 0.2sec)
measurement current range : 1 - 50 A AC ( resolving power : 0.5 A, £5 % of FS %1 Digit)
(Cautious) when using the cooling output as relay, alarm output is decreased with 1 contact

C.T type for HBA : model CT-50N

Select by parameter of 21 types. refer to “alarm type and code”
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©® Output
Contact capacity : 1 C, 240 V AC, 3 A, 30 V DC 3 A (resistive load)
Relay But NX1 is 1 a Contact, 240 V AC, 1 A, 30 V DC 1 A (resistive load)
Time resolving power : smaller one between 0.1 % and 10 ns
Control Approx, more than 12V DC (min 600 Q resistive load) with disconnection, imit within approx 30 A
S, SSR Time resolving power - smaller one between 0.1 % and 10 ns
SCR 4 =20 nA DC (resistive load less than 600 Q)
Accuracy : £05 % of FS (ranged — 20 mA), time resolving power : Approx. 3,000
Alarm | a4 A2 ang | Ta 2 contacts
output | HBAcommon | 5 \/ AC, 1 A 30 V DC 1A (resisiive load)
Refransmission RET 4 =20 nA DC (resistive load less than 600 Q)
output Accuracy : £05 % of FS (4 — 20 nA range), resolving power : Approx, 3,000

® Regular type control

output composition

Regular type|  Output OUT{ (heating side) Alarm and current transformer
(heating) | selection | Relay @~2~3 SSR/SCR ©~7) Relay @@ @@
0 Relay (ON/OFF) - - -
1 SSR - =
NX4-00 ALt
2 SCR (4 = 20 mA) - =
3 Relay (PID) - - -
Regular type|  Output OUT1 (heating side) Alarm and current transformer
(heating) | selection Relay @23 SSR/SCR Relay &~ i@
0 Relay (ON/OFF) = =
1 SSR CT
2 SCR (4 — 20 mA) -
3 Relay (PID) - CT

* Selecting number 21 in

alarm type will assign HBA output will be designated as (D-@-@ terminal or @-@ terminal

Regular type|  Output OUT1 (heating side) External input (DI)
(heating) | selection Relay @~2~3 SSR/SCR ®-® Relay @ Relay @@
0 Relay (ON/OFF) -
1 SSR
NX4-02 AL1 Sv2 SV3
2 SCR (4 — 20 mA)
3 Relay (PID) -
Regular type|  Output OUT1 (heating side) Communication and Retransmission
(heating) selection Relay @-2-3 SSR/SCR Relay @ Relay @@
0 Relay (ON/OFF) -
Communication -
T 1 ALT SSR funciion Retransn’(n:;c))n output
2 SCR (4 — 20 mA) (RS 485)
3 Relay (PID) -
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Regular type|  Output OUTH (heating side) Communication A
(heating) selection Relay 0—-2-@ SSR/SCR ®&—-@ Relay @@ Relay @~@
Temperature
0 Relay (ON/OFF) - Controller
1 SSR communication
NX4-04 AL1 function _
2 SCR (4 - 20 mA) (RS485)
3 Relay (PID) -
Regular type | Output OUT1 (heating side) Alarm output
(heating) selection Relay @—2-3 SSR/SCR &7 Relay @-id Relay @~@
0 Relay (ON/OFF) -
1 SSR
NX4-05 - AL AL2
SCR (4 — 20 mA)
Relay (PID) -
Regular type | Output OUT1 (heating side) Alarm output
(heating) | selection Relay @-2-@ Relay @~@ Relay @~®@
0 Relay (ON/OFF) Sv2
NX4-06 1
(AL1, AL2) > - - AL1 AL2
(sv2)
3 Relay (PID) sv2
Regular type '  Output OUT1 (heating side) Communication and current transformer
(heating) selection Relay @~2~3 SSR/SCR B-@ @
0 Relay (ON/OFF) - -
NX4-07 ] SR communication o
(RS485) AL o function
(HBA) (RS485)
Relay (PID) - CT

® Heating/Cooling type control output composition

Heating/ Output heating side (OUT1) cooling side (OUT2)
cooling selection Relay @23 SSR/SCR Relay @~ Relay @—@
4 ALT SSR
5 SCR = SSR
6 Relay =
NX4-10 7 SSR
8 A SCR = SCR
9 Relay -
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Heating/ Output Heating side (OUT1) Communication Cooling side (OUT2)
cooling | selection Relay @-2-@ SSR/SCR &2 @@ @
4 R
AL1 SS
5 SCR (4 = 20 rA) o SSR
Communication
6 Relay - funci
NX4-14 7 SSR (unc lor;
RS485
8 ALt SCR (4 - 20 ) SCR (4 - 20 m)
9 Relay -

% Limits only with heating / cooling control

Heating/ Output Heating side (OUT1) Cooling side (OUT2)

cooling selection Relay @-2-3 SSR/SCR Relay @~@ Relay @-@
10 SSR

NX4-20 il A SCR (4 - 20 md) AL1 Relay
12 Relay -

Range and input code

Classification| Code Input | Range Accuracy
1 K -200 ~ 1,370 2
2 K -199.9 ~ 9999 *2
3 J -199.9 ~ 9999 2
4 E 1999 ~ 9999 "2 +05 % of FS +1 digit
B T -199.9 ~ 4000 *2

Thermocouple 6 R 0 ~ 1700 *

(TC) 7 B 0~1800 "
8 S 0 ~ 1700
9 L -199.9 ~ 9000 *2
10 N —-200 ~ 1300 +10 % of FS =1 digit
11 u -199.9 ~ 4000 *2
12 i 0 ~ 2300 +05 % of FS £1 digit
13 PL2 0 ~ 1390
RTD 20 KP100 Q -199.9 ~ 5000 "3

21 PHOD Q -199.9 ~ 640.0 '3
30 -5V +05 % of FS +1 digit

DC voltage | 32 -10-20 v scaling set
33 0-100 v (1999 ~ 9999)

DC current | 30 4-20nA

*{ range 0 ~ 400 C : 10 % of FS %1 Digit

*2 less than 0 °C 1 +1.0 % of FS +1 Digit

*3 less than -150.0 ~ 1500 °C : +1.0 % of FS %1 Digit

% When using 4 — 20 mA DC current input, please select input code #30 and attach resistance 250 Q 0.1%
at the both terminal of input terminal
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NX4

General specification

Power supply voltage

100 - 240 V AC, 50 - 60 Hz

Voltage fluctuation

+10 % of power supply voltage

Power consumption 10 VA max,
Ambient temperature 0~507C
Ambient humidity 35 - 85 % RH (without dew condensation)
Storage temperature -25~657T

Vibration resistance

10 — 55 Hz, Peak amplitude 0.75 mm for 2 hrs each in 3 axis direction

Shock resistance

300 "% 3 times each in 3 axes direction

Weight

3429

«» Dimension and panel cutout (unit:m

@ Dimension

48

® Panel cutout

45“%5
125 100 . [
=t ul ! =
?O
]
| 2
T T ] = ? 2 i
- |
|
I
L 60

«» Connection diagram

Model : NX4-10

ouT1

SCR/SSR

______________________________

I@ @ ® 6 6 6 :@ » @ O
{2 it T L E 2 18 L E I
' TAL2 : 1S : '.&:gg: 5] : 'E"’E:
l . I A S
: T T S . ~ S :
[ et D P N T TN
3= @ @ '@ @: '@ @: :é ! ::

Model : NX4-14 Model : NX4-20
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Temperature Controller

ee Alarm type and code

gemtpelrlature Cautious) : Display lamp will be ON when output becomes OFF in inverted type.
ontroller

Hysteresis —
7 (& : Set value, —A : minus alarm set value, A : alarm set value)

Code number Alarm type Operation diagram

1 high absolute (proper)

2 low absolute (proper)

3 high deviation (proper)

4 low deviation (proper)

5 high deviation (Inverted)

6 low deviation (Inverted)

7 high/low deviation

8 within high/low deviation

9 high absolute (Inverted)

10 low absolute (Inverted)

11 high absolute (Proper, Hold function)

12 low absolute (Proper, Hold funcion)

13 high deviation (Proper, Hold function)

14 low deviation (Proper, Hold function)

15 high deviation (nverted, hold function)

16 low deviation (Inverted, hold funciion)

17 high/low deviaticn (hold function)

18 within high/low deviation (Hold function)

19 high absolute (nverted, hold function)

20 low absolute (Inverted, hold function)

21 heater break alarm 1 (HBA 1)
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NX1

Multi input/Output digital temperature controller

* Fuzzy function, PID auto tuning

+3 zone PID / group PID 3 types

* Ramp control function

* Heating / cooling, control

» Communication function(RS485 / 422)

«» Suffix code

Model ‘ Code Description
NX1 — (' [0 Multi input/Output temperature controller, 48(W) X 24(H) mn
Universal type
Control type ; .
Heating/Cooling control (synchronously)
Type options Heating output Cooling output
0 RET Relay =
1 None SSR/SCR =
AEEMET 2 RS485/RET Relay -
options 3 RS485 SSR/SCR -
4 ALM SSR/SCR =
5 ALM/RS485 SSR/SCR =
Heatina/cooli 0 None Relay SSR/SCR
ealing _coo ing 1 None SSR/SCR Relay
type options
2 RS485 Relay SSR/SCR

(Cautious) Product NX1-0O is able to select the control output among 6, 9, 10 and 11 outputs
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A «» Specification

Temperature
Controller

Input

Thermocouple

K,J E,T,RB,S L N U W PL

RTD input

KPt 100 Q, Pt 100 Q

DC rated voltage

1-5V DC, 10 - 20 nV/, 0 — 100 v, 4 — 20 nA (attach 250 Q external resistance)

Input sampling time

250 ms

Input display resolution

Usually less than decimal points of the range

Input impedance

Min 1 Mo (thermocouple, DC rated voltage)

Allowable Signal source resistance

Max 250 Q (thermocouple input), Max 2 ko (DC voltage input)

Allowable wiring resistance

Max 10 @ (RTD input)

Allowable input voltage

Within £10 V (thermocouple, RTD, DC voltage : mv), £20 V (DC voltage : V)

Scaling

-1999 ~ 9999 (within, SL-H » SL-L)

Cold junction compensation error

15T (15~ 357), 20T (0 ~ 50 )

Input signal break detection

UP Scale/DOWN Scale selection (thermocouple input), UP Scale (RTD input)

Performance

Display accuracy

+0.5 % of FS £1 Digit. thermocouple (K, J, E, T, L, U, W, PL2)
+1.0 % of FS +1 Digit. thermocouple (N)
+0.5 % of FS %1 Digit, RTD(KPH100 Q, P00 Q), DV voltage

External power supply

12 V DC. 20 nA max. (cannot be used when using the retransmitting output)

Insulation resistance

Dielectric strength

Min 20 W (500 V DC)

1st terminal-2nd terminal-between the earth terminal

Between 2300 V AC, 50 / 60 Hz, for 1 min (1st terminal—2nd terminal—earth terminal)
1500 V AC, 50 / 60 Hz, for 1 min (between 2nd terminal-F.G)

Control function and output

Control type

PID auto tuning

Control action

a) temporal selection of reverse action (heating) and direct action (cooling)
(due to the selection of parameter) b) heating/cooling synchronous control

Range setting

Same as the input range chart

Contact input (DI)

Select 3 types of set temperature which had been set in advance as an external contact.

Auto tuning 2 types

Target value/low target value auto tuning selection

Proportional band

Integral time

0.1 ~ 999.9 % (heating/cooling type : 0.0 ~ 999.9 %)
OFF, 1 ~ 6,000 sec

Differential time

OFF, 1 ~ 6,000 sec

ARWI(Anti Reset Windup)

ON/OFF control

Auto, 50.0 ~ 200.0 %(Proportional band)
Select the output types by parameter
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NX1

PID selection Zone PID/group PID selection A
Manual reset Possible to set as manual reset when integral time is OFF .
emperature
Output with input break | Set an amount of output when input breaks Cont?oller

Regular type hysteresis | 0.0 ~ 100.0 % of FS (ON/OFF control output, alarm output, HBA output)
Heating/cooling type hysteresis | 0.0 ~ 100.0 % of FS (ON/OFF control output)
Heating/cooling dead zone setting| —100.0 ~ 50.0 % (proportional band)

® Control output composition

s Output Heating control output Cooling control output
selection ®~@ terminal terminal terminal terminal
Rela
0 Y RET - _
(ON/QFF)
Regular 1 =
t Alarm output - _
ype 2 P SCR{4 — 20 mA)
3 Relay (PID) RET = _
Heating/ 0 Relay SSR
eatin - _
" 9 SCR(4 - 20 mA)
Cooling - =
t | - R | —
ype 1 SCR( - 20 nA) e

Caution) NX1-1* model : Can select Output from 6, 9, 10, 11 of output selection.

General specification
Power supply voltage 100 — 240 V AC 50 - 60 Hz

Voltage fluctuation +10 % of power supply voltage
Power consumption 8 VA max.
Ambient temperature 0~507T
Ambient humidity 35 ~ 85 % RH (without dew condensation)
Storage temperature -25~65T
Vibration resistance 10 — 55 Hz, peak amplitude 0.75 mm for 2 hrs each in 3 axis direction
Shock resistance 300 m/s?, 3 times each in 3 axes direction
Weight 9 g
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Range and input code

Classification | Code Input | Range(C) Accuracy
Controller 1 K -200 ~ 1,370 *2
2 K -199.9 ~ 9999 *2
3 J -199.9 ~ 9999 *2
4 E -199.9 ~ 9999 2 +0.5 % of FS 1 digit
5 T -199.9 ~ 4000 "2
Thermocouple 6 R 0 ~ 1700 *n
e} 7 B 0~1800 *1
8 S 0 ~ 1700
9 L -199.9 ~ 9000 *2
10 N —200 ~ 1300 +10 % of FS =1 digit
11 u -199.9 ~ 4000 2
12 W 0 ~ 2300 +05 % of FS =1 digit
13 PL2 0 ~1 390
RTD 20* KPtI00 Q -199.9 ~ 5000 3
21* P00 Q -199.9 ~ 6400 3
30 T=5N
DC voltage 32 | —10-20w scaling set 0.5 % of FS 1 digit
g
33 0-100 v (-1999 ~ 9999)
DC current | 3p* A-20m |

*1:range 0 ~ 400 C : £10 % of FS +1 Digit

*2 iless than 0 °C : £1.0 % of FS %1 Digit

*3 : less than 1500 ~ 150.0 C : 1.0 % of FS %1 Digit

% When using 4 — 20 nA DC current input, please select input code #30 and attach resistance 250 Q 0.1%
at the both terminal of input terminal

«» Dimension and panel cutout (Unit : m)

® Dimension ® Panel cutout

48 58 100

T |

o

I, ﬂ m== "LJs

1 = e"mu

24

22.4'9°

«» Connection diagram

% RS485/422 communication(wiring length : 300 mm)

! NN Baock:SG
:_Jj——- Red :RTXH+)
l -—-d‘ White : RTX(-)

OUTPUT1 ALARM 100-240 V~
INPUT SSR/SCR/RET OUTPUT1  50/60Hz

100



HANYOUNG NLp{

e» Alarm

type and code

NX1

A

(Cautious): Display lamp will be ON when output becomes OFF in inverted type. (T:emtpelrlature
ontroller

Hysteresis —

77

(A - Set value, —A : minus alarm set value, A : alarm set value)

Code number

Alarm type

Operation diagram

high absolute (Proper)

2 low absolute (Proper)

3 high deviation (Proper)

4 low deviation (Proper)

5 high deviation (Inverted)

6 low deviation (Inverted)

7 high/low deviation

8 within high/low deviation

9 high absolute (Inverted)

10 low absolute (Inverted)

1 high absolute (Proper, Hold function)
12 low absolute (Proper, Hold function)
13 high deviation (Proper, Hold function)
14 low deviation (Proper, Hold function)
15 | high deviation (nverted, hoid function)
16 low deviation (nverted, hold function)
17 high/low deviation (hold function)

18 within high/low deviation (Hold function)
19 high absolute (nverted, hold function)
20 low absolute (Inverted, hold function)
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A ux100
Multi input/output digital temperature controller
ontroller

*PID auto tuning.

*Group PID 3 types.

* Scaling and input compensation function.
* Heating/cooling control
+ Communication(RS485)

O
o0

O
o0

Suffix code
model code Description
Ux100 - O E Multi input/output temperature controller, 48(W) X 24(H) mn
01 Universal type
Control type : : : S
1 Heating/cooling control {but heating side cannot use relay)

None

Options

Communication function (RS 485)

Specification
Input
Thermocouple K, JE T,RB, S LN UWPL2
RTD input Pt 100 Q, KPt 100 Q(Old)

DC rated voltage

1-5VDC, -10-20n/, 0 - 100 nV, 4 — 20 nA (attach 250Q external resistance)

Input sampling time

Input display resolution

250 ns
Usually less than the decimal points of ‘measurement range chart”

Input impedance

Thermocouple and DC rated voltage (V) : min 1 Mg, DC voltage input (V) : approx 1 Mo

Allowable signal source resistance

Allowable wiring resistance

Thermacouple (max 250 Q), DC voltage (Max 2 )
RTD (max 10Q, however resistance among 3 wires should be same)

Allowable input voltage

Within 10 V (thermocouple, RTD, DC voltage (W), within £20 V (DC voltage (V)

Scaling

0.0 % ~ 100.0 % of FS (SL-L ~ SL-H within)

Input compensation

-100.0 % ~ 100.0 % of FS

Cold junction compensation error

15T (15~ 357), £20 T (0 ~ 50 )

Input signal break detection

OFF, UP/DOWN Scale selection (thermocouple). UP Scale (RTD)
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Performance

UX100

Display accuracy

+0.5 % of FS +1 Digit. thermocouple (K, J, E, T, L, U, W, PL2)
+1.0 % of FS 1 Digit. thermocouple (N)
+0.2 % of FS +1 Digit. RTD(KPH100 Q, Pt100 Q), DV voltage

External Power supply

24 V DC, 20 mA max (cannot be used when using Retransmission output)

Insulation resistance

Min 20 Mo (500 V DC)
Between 1st terminal-2nd terminal-earth terminal

Dielectric strength

2300 V AC, 50 / 60 Hz, for 1 min (between 1st terminal-2nd terminal—earth terminal)
1,500 V AC, 50 / 60 Hz, for 1 min (between 2nd terminal-F.G)

Control function and output

Control type

PID auto tuning

Control action

a) temporal selection of reverse action (heating) and direct action (cooling) (due

to the selection of parameter) b) heating/cooling synchronous control

Range setting

Please refer to the range and input code

Auto tuning 2 types

Target value/low target value auto tuning selection

Proportional band

0.1 ~ 999.9 % (heating/cooling type : 0.0 ~ 999.9 %)

Integral time

QOFF, 1 ~ 6,000 sec

Ditferential time

OFF, 1 ~ 6,000 sec

ARWI(Anti Reset Wind-up)

Auto, 50.0 ~ 200.0 % (Proportional band)

ON/QOFF control

Select the output types by parameter

PID selection

Group PID selection

Proportional cycle

1~ 1000 sec

Manual reset

Possible to set as manual reset when integral time is OFF

Amount of output with input break

-5.0 ~ 105.0(regular type), 0.0 ~ 105.0 %(heating/cooling type)

Regular type hysteresis

0.0 ~ 100.0 % of FS. but, ON/OFF control

Heating/coaling type hysteresis

0.0 ~ 100.0 % of FS. but, ON/OFF control

Heating/cooling dead zone setting

-100.0 ~ 50.0 % (proportional band)

Fuzzy function

Function selected by parameter

Ramp function

Select the amount of output slope regarding the set temperature (setup temperature/time (min))

Retransmission output type

Retransmission output scaling

Present value/set value/amount of output/external Power supply (24 V DC, 20 nA max) selection

By the limitation of set range or scaling setting

Alarm setting range

0~100% of range (absolute alarm), £100 % (deviation alarm)

Alarm hysteresis

0.0 ~ 100.0 % of range

Alarm type

Select by the parameter selection refer to “alarm type of code”

103

Temperature
Controller



Temperature
Controller

Temperature Controller

® Output
Contact composition : 1 a
Relay Contact capacity : 240 V AC 1 A, 30 V DC 1 A (resistive load)
Time resolving power : smaller one between 0.1 % and 10 ns
Control SSR Approx. more than 24 V DC (min 600 Q resistive load), with disconnection, limit within approx 30 A
output Time resolving power : smaller one between 01 % and 10 ms
4 - 20 nt DC (resistive load less than 600 Q)
SCR Accuracy © =05 % of FS (range 4 — 20 nA DC)
Resolving power : approx. 3,000
Alarm Contact composition : 1 a, % 67 terminal
output Relay Contact capacity : 240 V AC, 1 A, 30 V DC 1 A (resistive load)
Output point : different depends on spec of the models (refer to the connection diagram)
4 - 20 nA DC (resistive load less than 600 Q), 3 4-5 terminal
Retransmission RET Accuracy : 05 % of FS (range 4 — 20 nA DC)
output Resolving power : approx. 3,000

® Control output comp

osition

Output Control output (OUT1)
selection Using terminal Using terminal
0 ON/OFF control output Retransmission output (RET)
Regular tyi

1 Alarm output SSR

2 Alarm output SCR {4 — 20 nA DC)

3 Relay control output Retransmission output(RET)
Heating/ Output Heating side (OUTH) Cooling side (OUT2)
Cooling selection Using terminal Using terminal

4 SSR Relay

type
5 SCR (4 — 20 mA DC) Relay

General specification

Power supply voltage

100 — 240 VV AC, 50 — 60 Hz

Voltage fluctuation

+10 % of Power supply voltage

Power consumption 10 VA max,

Ambient temperature 0~50TC

Ambient humidity 35 ~ 85 % RH (without dew condensation)
Storage temperature -25~65T

Vibration resistance

10 — 55 Hz, peak amplitude 0.75 nm for 2 hrs each in 3 axis direction

Shock resistance

300 % 3 times each in 3 axes direction

Weight

9 g
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UX100
Range and input code A
Classification | Code Input Range Accuracy f—
1 K -200 ~ 1370 2 Controller
2 K -199.9 ~ 9999 *2
3 J -199.9 ~ 9999 *2
4 E ~1999 ~ 9999 2 +05 % of FS +1 digit
5 T -199.9 ~ 4000 *2
Thermocouple 6 R 0 ~ 1700 *0
(TC) 7 B 0~1800
8 S 0 ~ 1700
9 L -199.9 ~ 900.0 *2
10 N -200 ~ 1300 +1,0 % of FS 1 digit
11 U -199.9 ~ 4000 *2
12 W 0 ~ 2300 +05 % of FS *1 digit
13 PL2 0 ~ 1390
20 KPH00 Q -199.9 ~ 500.0 *3
RTD 21 P00 ©Q -199.9 ~ 6400 *3
30 1—5¥ l=8N : o
+0.5 % of FS %1 digit
DC voltage | 32 —10-20mV =10 -20 v
33 0-100 nv 0 - 100 nv
DC current | 30 4-20mA

*1 :range 0 ~ 400 C : £10 % of FS 1 Digit

*2 iless than 0 °C : £1.0 % of FS *1 Digit

*3 : less than =150.0 ~ 1500 C : 1.0 % of FS =1 Digit

% When using 4 — 20mA DC current input, please select input code #30 and attach 250 ohm 0.1% resistance at
the both terminal of input terminal

«» Dimension and panel cutout (unit : m)

® Dimension @® Panel cutout
- E— -5 100 | 45%°
| | F ; :
< | BEEE == MJ]]]}}? gl - i
® ® ® @ — < i
. ol
(]

65

«» Connection diagram

# RS485/422 communication(cable length: 300mm)
QUTPUT1 ALARM 100-240 V~
INPUT SSR/SCR/RET OUTPUT1  50/60 Hz u - black:SG
e S O | = d:RTX(+)
A BB | - red:
e 0—0-60—0—0-© = IR
D2 A el white:RTX(-)

105



Temperature Controller

ee Alarm type and code

Eemtpelrlature (Cautious): Display lamp will be ON when output becomes OFF in inverted type.
ontroller

Hysteresis —;
7 (& : Set value, —A : minus alarm set value, A : alarm set value)

Code number Alarm type Operation diagram

1 high absolute (proper)

2 low absolute (proper)

3 high deviation (proper)

4 low deviation (proper)

5 high deviation (Inverted)

6 low deviation (Inverted)

7 high/low deviation

8 within high/low deviation

9 high absolute (Inverted)

10 low absolute (Inverted)

" high absolute (proper, Hold funciion}

12 low absolute (roper, Hold funciion)

13 high deviation traper, Hold functio)

14 low deviation (proper, Hold funciien)

15| high deviation (nverled, hold furcton) =

16 low deviation (Inverted, hold function)

17 high/low deviation (hold function)

18 within high/low deviation (Hold function)

19 high absolute (Inverted, hold function)

20 low absolute (Inverted, hold function)
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KX Series

Digital temperature controller

* Multi input

+ Position of the decimal point selection
+ 2 stage step function by the
external contact (KX4S)

+ Select the output action :
reverse action/direct action
*PID auto tuning
« Control Loop Break Alarm (LBA)
+ Absolute / deviation alarm (high, low, within range)
*Input compensation setting

oo Suffix code

Retransmission output A

(Optional)

KX7N (optional)

% Only selectable with models given in the below
KX4N-[]C

KX2N-[_JE, KX3N-[E, KX9N-[]E
KX2N-[JK, KX3N-[JK, KX9N-[IK

ALH (1a), ALL(1a), LBA(1a)

Retransmission output(RET)

4 -204A DC

Model Code Description
KX - |0 i[l | ‘D Digital Temperature Controller
N | | 48(W) X 96(H) m
N | | 96(W) X 48(H) m
Dimension N : } & L i
NG| b 72(W) X 72(H)
oN | | | 96W) X 96(H) m
48 i } 48(W) X 48(H) mm for 11 pin socket
M | Relay
Control output | S i i SSR (voltage pulse 12 V DC)
(ol 3 SCR (Current 4 - 20 1A DC)
(& } # KXAN, KX4S selection only | ALH, ALL, LBA (ta common cutput)
|| % KX4S selection inhibited
E i KX2N, KX3N, KXON ALH (1c), ALL(1a)
Alarm output ‘ KX7N, KX4N (optional) ALH (fa), ALL(ta)
! # KXAN, KX4S selection inhibited
K i KX2N, KX3N, KX9N (optional) ALH (1c), ALL(1a), LBA(1a)
|

N

None

Power Supply Voltage

A

100 — 240 V AC, 50 — 60 Hz

D

24 V DC (KX4S selection inhibited)

* When using 4-20 nA input, attach 0.1 % of 250 Q resistance to the input terminal of 1 =5V DC
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A «» Specification

Temperature
Controller

Input
Thermocouple K, J,E, T,R B, S L N, U W, PL2
RTD input Pt 100 Q, KPt 100 Q

DC rated voltage

1-5VDC(4-200ADC),0-10VDC

Input display resolution

Input sampling time

Usually less than the decimal points of range
250 ms

Allowable signal source resistance

Max. 250 Q (Thermocouple input), max. 2 KQ(DC voltage input)

Allowable wiring resistance

Allowable input voltage

RTD : max 10Q /1 wire, however resistance among 3 wires must be same
Within £20 V for 1 min

Scaling

0.0 % ~ 100.0 % of FS

Cold junction compensation error

+35C (0 ~ 50 T)

Input break function

With the input break, up—scale and output become OFF

Performance

Display accuracy

+0.5 % of FS
but, range 0 ~ 400 of B thermocouple are excluded from the guaranteed range.

Insulation resistance

Min 20 M, 500 V DC, for 1 min (between the 1st and 2nd terminal)

Dielectric strength

2,300 V AC, 50 / 60 Hz, for 1 min (between the 1st and 2nd terminal)

Control function and output

Range setting

Please refer to the range and input code

Control type

Proportional band(P)

PID control, ON/OFF control
Within the input range

Integral time 0 ~ 3600 sec
Differential time 0 ~ 3600 sec
Anti reset wind up (A.R.W) | Within the input range
Control loop break alarm (LBA) | 0 ~ 7200 sec
Proportional cycle 0 ~ 100 sec
Control output hysteresis | 0 ~ 10 % of FS

ON/OFF control

Set the proportional band to "0" (0.0)

Alarm type

Absolute alarm, deviation alarm (high alarm, low alarm, within range alarm)

Indication when range exceeded

Exceeding max range ‘0000" flickers, exceeding min range “UUUU" flickers

Decimal point function

Position of decimal point selection

With DC rated voltage, select the position of decimal point which caused by parameter
DC voltage, select the decimal point with current input (0~3 digits)

Input compensation value setting

-100.0 ~ 100.0 of FS

High or low alarm hysteresis

0~ 10 % of FS

High/Low range limitation

Within the input range

Output action

Direct action/reverse action (selected by parameter)

Scaling setting

-199 ~ 9999 (high and low scaling setting when inputting DC voltage)
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KX Series
® Output
Rela NO :5 A 250 V AC, 5 A 30 V DC (resistive load)
Control y NC:3 A 250 V AC, 1 A 30 V DC (resistive load)
output SSR 12 vV DC min, pulse voltage (load resistance min 600 Q)
SCR 4 - 20 nA DC (load resistance max 600 Q), accuracy : 0.2 nA
250 V AC 3 A (load resistance) *please refer to the connection diagram
Alarm output Relay (contact) just, KX4N : 1a contact, 250 V AC 1 A (load resistance)
Retra{\)r&stgd?sion Current 4 — 20 1A DC (load resistance max 600 Q), accuracy : 0.2 nA

General specification

Model

KX2N KX3N \ KX4N KX4S \ KX7N KX9N

Power Supply Voltage

100 — 240 V AC, 50 - 60 Hz, 24 V DC (KX4S selection inhibited)

Voltage fluctuation

+10 % of the Power Supply Voltage

Power consumption

11 VA max. | 7 VA max. | 1 VAmax

Ambient Temperature

0~50T

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Vibration Resistance

10 — 55 Hz, 0.76 mm, 2 hrs each in X, Y and Z direction

Shock Resistance
Weight (Included the weight of box)

300 m/s® to the direction 6 each 3 times

approx, 320 g | approx. 320 g | approx, 180 g { approx, 180 g ‘ approx. 300 g | approx. 400 g

Range and input code

o code _ Range(C)
Classification Input signal
(SL1) 1 (SL2 : X1XX) 0.1 C (SL2 : X0XX)
0001 K -50 ~ 1300 -50.0 ~ 999.9
0101 J 2 -50 ~ 600 -50.0 ~ 600.0
1100 E -199 ~ 999 -199.9 ~ 999.9
101 T -50 ~ 400 -50.0 ~ 400.0
0100 R 0 ~ 1700 0.0 ~ 9999
Thermocouple 0110 B * 0 ~ 1800 0.0 ~ 9999
0111 S 0 ~ 1700 0.0 ~ 9999
1000 L *2 -199 ~ 900 -199.9 ~ 900.0
1001 N 2 -199 ~ 1300 -199.9 ~ 9999
1010 U -50 ~ 400 -50.0 ~ 400.0
1011 W (Re5-Re25) 0 ~ 2300 0.0 ~ 9999
110 PL2 0 ~ 1300 0.0 ~ 9999
27D 0010 |KPH00 Q(old model) -199 ~ 500 -199.9 ~ 500.0
0011 Pt100 Q(IEC) -199 ~ 640 -199.9 ~ 640.0
Vzgg‘é"gfﬁsm 01??10 01 :fOVvD[;:C z -199 ~ 9999 Decimal point selection by SL4

* When using 4-20 nA input, attach 0.1 % of 250 Q shunt resistance at the both ends of the input terminal within 1 =5V DC input mode

% Accuracy @ £0.5 % of FS

*1 : range 0 ~ 400 C are excluded from the guaranteed range

*2 @ range with less than 0 C, +1% of FS

*3: 1% of FS
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KX Series
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Temperature Controller

A «» Connection diagram

Temperature ® KX2N / 3N / 9N
Controller

RTD

+ Standard(C) +alarm 2 contact (E)  +Standard(C) + Retransmission output(A)

ALUALHALBA ALH
ALL

oo |6

SSR/SCR

ALL/ALHABA RTD

«» Main function explanation
B Auto tuning (AT)function

Auto tuning function measures, computes and sets the optimum PID or ARW constant to the temperature control automatically.
After supplying power in and while temperature is increasing, press the E key and Q key synchronously to begin the auto tuning.
When auto tuning is finished, tuning operation will be ended automatically.

B LBA : Control Loop Break Alarm

LBA function starts to measure time from the moment when the PID computed value becomes 0 % or 100 %. Also, from this point, this
function detects heater break, sensor break manipulator malfunction and etc by comparing the changed amount of measured value in each
set time, Also, it can set the LBA dead band in order to prevent any malfunction to happen in the normal conirol loop,

@ When control output value which obtained by PID operation is 100 %, LBA will be ON only when process value does not rise
more than 2 C in the LBA setting time

2 When control output value which obtained by PID operation is 0 %, LBA will be ON only when process value does not drop more
than 2 T in the LBA setting time

B Heating/Cooling output action selection

Able to select reverse action (heating control) or direct action (cooling control) cutput by the internal parameter

@ Reverse action: ON with measurement value ¢ Setting value (2 Direct action: ON with measurement » Setting value
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B ON/OFF control setting method

KX Series

Usually temperature controller performs the temperature control by "PID control method" which is by the PID auto-tuning, However, ON/OFF

control methed is used when controlling refrigerator, fan, solencid valve and eic, When users want to set the lemperature controller as

ON/OFF conirol mode, set the set value of proportional band as 0 in the "general seffing parameter’. Here, HYS (hysteresis) parameter will
be displayed. Prevent such actions by setting the desired ON/OFF action range.

Parameter symbol

Name

Set range

Default value

Proportional band

0 ~ 100 %

207

Set the proportional band as 0" when using ON/OFF contral, However, performing PID auto-

tuning when using the ON/OFF control, it will be changed to PID control

W 2 stage step function by external contact (Only with model KX4S)

It can select 2 types of conlrol target value lhat has been sef in advance by external contact input ON/OFF so it can be applied o the step
control and efc easily. (SV1 selection = #5 — #6 OFF)

B Max range and min range exceeded indication

@) If the present value increases due to the input break (sensor break) or etc and exceeds the maximum temperature range then
20207 (indication of exceeding the max range) will flicker in the measured value displaying unit.

@ If present value decreases and exceeds the minimum temperature range then I_{1_#)_f1_{ (indication of exceeding the min range)
will flicker in the measured value displaying unit,

Parameter composition

Power In

@)+

t

more than
3 sec

™ more than
3 sec

Control mode
i Display mudeI:

!Display versmns

Present value(PV)
. . dlo
Set value(SV)
indicator

more than
3sec

Standard mode

—wi GH { (Set value 1)15
| 5H2 (setvalue )|

AL H (High alarm)

ALL  (Low alarm)

P(Proportional band)
(ON/OFF control)

| (ntegral time)
d (Differential time)

e e s e s

i F = (Retransmission high) i
R o o o bt et .|;._ I e |

I U= (Reiransmission low) !
L R A

R RO =l

L ol (Setting lock)

more than

System mode

S L Slinput compensalion

5 L B(High alarm HYS)
5L 7 (High setting)

Si ! (nput filter)

iSL 12

(High scale) J'

Pl s o b

ESL i3 {Lowsx::ale)Ji

S L !YlHigh alarm delay)

S L !S(Low alarm delay)

S5L 6

(HYS type)

113

Temperature
Controller



Temperature
Controller

Temperature Controller

Parameter setting

B Control temperature setting

Supplying the power in after completes the wiring, it will display the model and version of temperature
controller for a while and display measured temperature and set temperature.

This state is called as control mode.
Pressing the a key in the control mode state will flicker the set value in the indicator,

B General mode setting

General mode is the setting mode which sets alarm set value, ON/OFF action, hysteresis (HYS) and etc
which are required to change the set value frequently. It sets each parameter when necessary.

But, performing the PID auto—tuning will automatically set = (proportional band), { (integral time),
o(differential time), H (anti reset wind up), i/ (control loop break alarm) and etc

*(Press the [@& key for 3 seconds continuously.)

Present value

Detault

Name Setting range Explanation
display unit value grang
k1| SH ! | Setvauet |50 Set value 1(SV 1)
*1 L Set value? |[-s0%¢C| .. . -
SHC 80 T | ithin input Set value 2 (3V 2)
i ) o ran ‘ ‘
,’—,','_ H High alarm (1300 C ange display the set value of high alarm.
=/ Low alarm |-50 C display the set value of low alarm.
; o - set when performing the proportional control, Setting to
,ij Proportional band | 20 'C | 0~100% of FS "0, will be as ON/OFF control.
5 i ' : . " prevents overshoot and undershoot caused by integral
é = Anti reset wind up| 20 C | 0~100% of FS effectiveness. Automatically operates with setting 0.
w
= 1 . .y Eliminates offset occurring in proportional control, and reach
z { Integral time | 240sec| 0~3600sec faster Integral action will be turned OFF with setting "0,.
SET i icti i i
. _ . . " prevents ripples by predicting output change thereby improving control
= o |Ditferential time | 60sec | 0~36008eC| ¢iin" pifterential action wil be tumed OFF with seting 0,
~
= ) LT Control loop Osec | 0~7200sec Indicates control loop break alarm setting,
Lt break alarm Not operated with [0]setting
E Prog\?étlsna‘ %3 1~100sec | Displays control output cycle (sec).
[N Hysteresis 1c | oMo%al S set the control sensitivity of control output
[ i (main output)(with ON/QFF)
High Retransmission o o
*2 - -~ 1,300 T e limits the max value of Retransmission output
Uy output S0°C ithin input P
f Low Retransmission ran s . i
*2 ,’_’ -~ output 50 T ange limits the min value of Retransmission output.
Lol Set dala lock | gpo0 | 0000~0003| Set the set data lock level

* 1 is exclusive for KX4S specification (Not displayed with other specifications)

* 2 is optional (If the model does not have retransmission output then not displayed)

* 3 varies the default value depending on the control input

(20 sec with relay output, SSR output : 2 sec)
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System mode setting

The system mode sels the specification of temperature controller in the first installation by engineer

KX Series

In the control mode press & and O keys at the same time for 3 seconds to enter in to the initial setting mode

Press the key or 3 seconds o retur to the operation mode (PV/SV)

Symbol (PV
display screen)

List

Description

Default value
(SV display screen)

Multi input,"Please refer to the

0oo1

[y A} I
e Input selection range and input code” (K Thermocouple)
. 0 : Current output
o - @ Output selection 1: Relay, voltage output
I
<=k @ Decimal point function | 0 : Without decimal point
gooo selection 1 : With decimal point 7
—®r ) ) 0 : None
g l @ Temperature unit selection 1: Celsius(C)
@ Indicator/controller selection 0 .: Tsmipesalote inalmr
1 : Temperature controller
([ Alarm standby action 0 : With standby operation
selection 1: NONE
Ly o
S @ Retransmission output | 0 : With the Retransmission output
oooo (optional): 11 NONE "
—®r 5 0 : Alarm within the range
g l 3 Alarm type selection T 5 gk e Loweelenm
@ Deviation/ 0 : Deviation alarm
absolute alarm selection | 1 : Absolute alarm
oo Position of decimal point | 0 — 0000 (none) 1 — 000.0 (1) 0
Lt selection 2 — 00.00 (2*digit) 3 — 0,000 (3°digit)
5 ,_'__ 5 Input compensation value setting | +100 % of FS 0
5 ,'_ E High alerm(ALH) hyseresis setting| % 10% of max range 1
[y | .
| Max temperature setting Within temperature setting 1300
'_g'_;'_‘i' min temperature setting but, SL7 ¥ 8L8 =50
—r 0 ; 0: Reverse action (heating)
g [ A Control output action 1 : Direct actien (cooling) 0
! ,'_ ,’E Low alarm hysteresis setting | +10 % of max range 1%
5L input filter 0 ~ 100 sec 0
51 12 | Maxinput scale setiing | 9999 9999
S {3 | Min input scale setting | -1999 -1999
'_——“'_ J | High alarm (ALH) delay time seting | 0 ~ 100sec 0 sec
5,_ f'_:, Low alarm (ALL) delay time sefiing | Q ~ 100sec 0 sec
[ N T g Control output 0: Hysteresis 0
b [ | hysteresis type selection

1 : Hysteresis X double action (left, right)
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Temperature Controller

A DX Series
Simple operation, approved function

+PID auto tuning
+ Select direct action / reverse action internally
*High and low alarm output
+ Control loop break alarm

* Decimal point display and
high / low setting limitation
* Retransmission output

e Suffix code
Model Code | Description

DX

[
[
O
O
0
O

Digital temperature controller
48(W) x 96(H) mn
x 48(H) mm

)
W)

96(
48(W) x 48(H) m
72(W) x 72(H

96(W) x 96( )

Dimension

© |~ ||

K thermocouple

i J thermocouple
3 R thermocouple
i RTD (KPt 100 Q)
| RTD (Pt 100 Q)
j 1-5VDC

Input

4 - 20 A DC

0-10VDC

Relay contact output

Current output (4 — 20 nA DC)

SSR (voltage pulse output, 12 V DC)
Alarm output 1 contact (model : DX4)

MmO <| V| O|0 |« | =X

M
Control output c
S

Alarm output

Alarm output 2 contact (all models except DX4)

Retransmission output (4 — 20 mA DC. measured value)

Optional

A
N None (DX4, DX7 No retransmission output)

Control operation

R Reverse action (heating control)
% selection by SL9 (initial value : R) | o

Direct action (cooling control)
No indication (100 — 240 V AC)
C| 24vDC/AC

Power Supply Voltage
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«<» Specification A
Input Temperaiure
Controller
Thermocouple K J, R
RTD input KPt 100 @, Pt 100 Q

DC rated voltage 1-5VDC 0-10VDC, 4-20nADC
Input sampling time | 250 ms
Input display resolution | Less than 1 C in standard (less than 0.1 C in decimal point range)
Input impedance Thermocouple and DC rated voltage: min IMQ, DC voltage input: approx 1 MQ

Allowable signal source resistance, Thermocouple—(max 250 Q), DC voltage (max 2 ko)

Allowable wiring resistance| RTD max 10Q (however resistance among 3 wires should be same)
Allowable input voltage | +20 V DC for 1 min
Input compensation | £100 % of FS.
Input scaling —-1999 ~ 9999 (within range of SL12 ~ SL13, but only with voltage and current input)

Cold junction compensation error, +3.5 C (between 0 ~ 50 T)

Input signal break detection UP Scale

Performance

+05 % of FS
but, =1 % of FS with rated voltage
Retransmission output accuracy = £0.2 mA DC (resistive load max 600 Q, output range 3.2 — 20.8 nA DC)

Display accuracy

Min 20 Mo (500 V DC), input terminal-Power terminal,

Insulation resistance ) _ ) )
power terminal-Protection earth terminal(exterior case)

2,300 V AC. 50 / 60 Hz, for 1 min

Dielectric strength - - ) . ) )
(input terminal—Power terminal, power terminal-protection earth terminal)

Control function and output

Control type PID auto tuning

Control action Reverse action (heating), direct action (cooling), By the internal setting (SL9)
Range setting Same as input range chart

Proportional band 0 ~ 100 % of FS.

Integral time 0 ~ 3,600 sec
Differential time 0 ~ 3,600 sec
A.RW(Anti Reset Wind-up) | Auto(A=0), 0 ~ 100 % of FS.
ON/QFF control Perform the ON/OFF control if proportional band is set as 0

Hysteresis when performing
ON/QFF control
Control loop break alarm | 1 ~ 7,200 sec (Generally set twice as the integral time)

0 ~ 10 % of FS.

Proportional cycle 1~ 100 sec
Position of decimal points selection| 1 ~ 4 (000.0 with setting 2)
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Retransmission output | 4 —

Alarm type
alar

20 mA DC (measured value)

high alarm(ALH), low alarm(ALL), high and low

m within the range (deviation setting, absolute setting)

Alarm setting range | 0~

High alarm hysteresis(ALH)

100 % of FS.

setting 0 ~ 10 % of FS.
® Output
Control Relay output contact capacity : 1c, 250 V AC, 5 A (resistive load)
output SSR approx. 12 V dc (resistive load min 600 Q)
Current 4 — 20 nA DC (resistive load max 600 Q). accuracy : +0.2 rA
Temperature alarm | DX4 alarm output : high, low alarm, LBA common, 1 a X 1 contact
Alarm (relay) High alarm (ALH) : 1 C X 1 contact (but DX7 is 1 a X 1 contact)
output LBA Low alarm (ALL) : 1 a X 1 contact
(relay) 250 V AC. 5A (Resistive load)
Retriﬁ;nlﬁsmn Current 4 — 20 nA DC (Resistive load max 600 Q), accuracy : £0.2 nA.

Standard specification

Power Supply Voltage | 100 - 240 V AC, 50 - 60 Hz, 24 VV DC/AC, 50 - 60 Hz (selectable by the suffix code)

Voltage fluctuation +10

% of Power Supply Voltage

Power consumption 12 VA (100 - 240 V AC, 24 V AC), 4.5 W (24 V DC)

Ambient temperature |0 ~

50T

Ambient humidity 35 ~ 85 % RH (without dew condensation)

Storage temperature |25~ 65T

Vibration 10 — 65 Hz, 0.76 mm, X, Y, Z 2 hrs each in 3 axis direction
Shock 300 % to the direction 6 for 3 times each
Weight DX9 : approx. 472 g, DX7 : approx. 344 g, DX4 : approx. 342 g,
DX3 : approx, 340 g, DX2 : approx. 342 g

Range and input code (Select by suffix code. Do not change SL1 parameter)

Classification | SL1 Input Range (C) Accuracy
0001| K K -50 ~ 1300 | -50.0 ~ 999.9
Thermocouple | 0101 J J -50 ~ 600 -50.0 ~ 600.0
o0| R R 0 ~ 1700 0.0 ~ 999.9 + 05 % of FS
0010 D | KptloO Q | —199 ~ 500 | —199.0 ~ 500.0
RTD oo1i| P | Pt100 Q —199 ~ 640 | —199.0 ~ 640.0
0000 V [1-5VDC| —1999 ~ 9999 | Gecimal points
Voltage/current [gogo| C [4-20mADC| —1999 ~ 9999 | s due to the 1% of FS
111 | F [0-10VvDC| —1999 ~ 9999 SL4
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DX Series

e«» Dimension and panel cutout (Unit : m) A

DX9 Temperature
Controller

® Dimension ® Panel cutout

TEMPERATURE

120

DX2

©® Dimension ® Panel cutout

+0.6
0

45

91'3°

TEMPERATURE

SV
EEY:N:] CONTROLLER

96
90.0
120

DX7

® Dimension ® Panel cutout

1
[ P | = =

8688 = =
8888]" B e

......

]
1
68°"

Ll

72
100
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DX3
® Dimension ©® Panel cutout
, 96 , 12 88 12 91%°
| | | | j
C e e
e |) . | = e—=mr—
3“ ‘_‘ o ) —— = % B
3 - ouT AlLm g ﬂ
EEEEREN | ==
e !
| 120
DX4
® Dimension (Unit : mm) ® Panel cutout (Unit : mm)
455°
48 | m.zai 100 ‘ : : "
— ! |
g I H]]]]]]]]ﬂ — 3 2 i
— i
— 1
!:
50
O . "
«» Connection diagram
® DX9 ® DX?2
N @
@ & @ 100-240V~ 24V===/45W
100-240V~ 24N/ 45 W 50-60 Hz @ 24V~ 50-60 Hz
@ 53-26%:2 24\":2%—:0& 12 VA 12VA

TRANSMIT
4-20mAdc

CURRENT
SOLIDSTATE
—

@ - 100-240V~
50-60 Hz

(18)= 12va

TRANSMIT
4-20mA d.c

—_—
CURRENT/ g
SOLIDSTATE
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® DX 3

24V===/45W

100-240V~
50-60 Hz

TRANSMIT
4-20 mA

CURRENT /
SOLIDSTATE

@ DX 4
u
o
55
o
By
<
Ll
3 Y
Ll
4-20mAd.c o :
12Vdc a
® =
-— w

s Parameter composition and setting

When you finished the wiring, please check for any mistakes. If everything is wired correctly, turn on the

power. After a short period of time, PV and SV will be displayed in the display unit,

RESISTIVE

RESISTIVE

DX Series

24 VE==/45 W
24V~ 50-60 Hz
12VA

A

100-240V~
[ 50-60Hz —
12VA

Generally, set the

farget temperature in the temperature setting mode by using the buttons in the front panel of instrument
and perform auto tuning then all the setting will be completed. But this instrument contains 3 types of
setting modes besides the temperature setting mode such as normal setting mode, system setting mode
and etc. These extra setting modes can cope with various kinds of control conditions, Please use them

correctly as necessary.

B Model display when power is ON

—_—
*Model display;. ™
e d9 :DXg |

*Input display

ex) C: K
C:K Jid
D:KPHOO V:1-5Vdg
P : PHOO or4-20mh
R:R F:0~0VDC

1 [

d9 : DX9
d7 : DX7

d4 : DX4
d3: DX3
d? : DX2

o =

C

V
!

BEAA

* Version Display
ex) V 0.1 : Version 0.1

e

-

HH8.48

] | ] ] [ ]
ouT AT LBA  ALH  ALL

PV

sv

— €x) c : Current
rrelay

s ! voltage pulse
¢ @ current

&2 0

HAMYOUNG NLx’

DX9

_J * Qutput display
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W Max range and min range exceeded indication

(@ When PV increases due to the break or short of input and if it exceeds the max temperature range because of the PV increment, then
the indication K011t will flicker in the PV display unit which indicates that the value has exceeded the max range

@ If PV decreases and exceeds the min temperature range then the indication _00_t1_y1_t wil flicker in the PV display unit
which indicates that the value has exceeded the min temperature range

B Auto tuning function

The auto tuning function automatically measures, computes and set the optimum PID and ARW constants. The Auto funing function is

activated any time from any process states after power on while temperature is rising or when control is stabilized.

(1) Perform auto tuning after finishing setting up functions other than PID and ARW

(2) Press the @ key and key synchronously then lamp of AT indication will flicker and auto tuning will begin,

(3) When auto tuning finishes performing then AT indication lamp will stop flickering automatically, Press § ey In conseculive order in order
fo check for constant by auto tuning.

(4) When changing the constants which were set by the auto tuning automatically, please follow the setting instruction of each parameters and change them.

(5) When users want auto tuning function to be suspended, press the [@@8] key and g key synchronously then AT indication lamp will stop

flickering and auto tuning will stop operating. In this case, PID and ARW each constant will not be changed

(maintain the constant before auto tuning starts).

(6) When users want to change the SV (set value) during auto turning is performing, first of all, please suspend the auto tuning

function and perform the PID control by using the values before auto tuning starts,

B Set data lock function

The set data lock function is used to prevent the changing of each set value by the front panel key and the activation of the auto tuning
function. Please use it for preventing any malfunction after setting is completed. Set data lock display LOC by using key, and then
set the following value in accordance with parameter setting procedure thereby enabling data lock ON or OFF,

0000 : deactivate the set data lock function,

0001 : only able to change the set data lock indicated set value.

All of other data and AT function will be locked with other settings.

B Control loop break alarm (LBA function)

(1) Setting procedure

Please set the set value of the LBA to a value of twice as the integral time. The LBA also can be set by the auto tuning function.
In this case, the set value will be set to a value of twice the integral time automatically.

(2) Description of operation

LBA function starts to measure the time from the moment that the PID Computed Value (Output ON time/cycle) becomes 0% or 100%, and
detects the changed amount of process value at each LBA setting time, and determines ON and OFF of control loop break alarm by the
corresponding amount of changed value,

(1) When the status at a 100% PID computed value continues beyond the LBA setting time, the control LBA will be turned ON if the
measured value (PV) does not rise by 2 C or more, (With forward operation, ON if it does not fall by 2 C or more)

@ When the status at 0% PID computed value continues beyond the LBA setting time, the control LBA will be turned ON if the measured
value (PV) does not fall by 2 C or more. (With forward operation, ON if it does not rise by 2 C or more)

(3) Causes of operation
The LBA is operated under the following conditions.

@ controlled object trouble: Heater break, no power supply, incorrect wiring and etc.

@ sensor trouble: disconnection or short of sensor.

@ actuator trouble: burnt relay welding, incorrect wiring, does not get turned ON.

@ output circuit trouble: relay welding inside of the instrument cannot ON or OFF,

® input circuit trouble: the measured value does not get changed even if input value changes and etc.

* | If causes of the above trouble cannot be identified then please check the control system.
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DX Series

B ON/OFF control setting method A

Usually temperature controller performs the temperature control by "PID control method” which is by the PID auto-tuning. However, ON/OFF
control method is used when controling refrigerator, fan, solencid valve and etc, When users want to set the temperature controller s BEEEINE
ON/OFF control mode, set the set value of proportional band as 0 in the "general setting parameter’. Here, HYS (hysteresis) parameter will  Eofoylito [

be displayed. Prevent such actions by setting the desired ON/OFF action range.

Parameter symbol Name Set range Default value
Proportional band 0 ~ 100 % 20°C
P Set the proportional band as ‘0" when using ON/OFF control. However, performing PID
auto-tuning when using the ON/OFF control, it will be changed to PID control

B Alarm function
% Alarm operation can be set as following diagram (A: set value (SV) A: alarm set value)

. OFF
Deviaf High and low alarm on N
eviation Low Y High
alarm
setting - OFF ON OFF
Alarm within range
Low 4 4 ADq  Hion

This is the setting method that activates the alarm once the temperature goes over or under the set value,
For example, if users want to activate the alarm high (ALH) at 205°C and alarm low (ALL) at 190°C when the
set temperature is 2007C, set 5 ¢ at the alarm high (ALH) and 10°C at the alarm low (ALL). Also, if users
change the set temperature to the 300C, alarm high (ALH) will be activated at 305C and alarm low (ALL)
will be activated at 290,

Hich nd low al ON OFF ON
Igh ana low alarm
Absolute Low A B High
alarm
setting - OFF oN OFF
Alarm within range
Low A A5, High

Activate the high and low alarm at the set temperature disregarding the main set value,
% With the alarm within the range, alarm low (ALL) relay does not get activated and only alarm high (ALH)

relay is activated.

B Anti reset wind-up (ARW)

Set the over integral preventing function at the “A” parameter
@ control with A=Auto (0)
Temperature Comparatively less over—shoot

Target value

Time

Slow increment time
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2 in case when temperature is set in A

Target value

Temperature

Comparatively less over—shoot

Time

Fast increment time

® If A value is too small, large over shoot or under shoot may occur
Please use it by setting the value same as P (proportional band)

Parameter composition

Power In

=+

1

more than
3 sec

more than
3 sec

Control mode

iDisplay model'

more than
3 sec

indicator
Set value(SV.
indicator

Normal set mode

AL H (High alarm)

(Low alarm)

P Proportional band
(ON/OFF control)

! (Integral time)
d (Derivative time)

L b A (Loop break)

T (Proportional time)

H Y S(ON/OFF range)

e e o S e

F -~ (Relransmission figh) i

I B

 Retransmission low) !

i
i

(.
u

(Setting lock)

Initial set mode

(Input selection lock,
change prohibited by users)

(output, decimal point,
unit, indicator)

IEE

(standby action, transmission,
alram function, operation)

ETE]

5! Y(Decimal point)

S L Slinput compensation)

SL
mo;ﬁan 5L 7 (High setting)
3 sec

SLE (Low setting)

S L S(0output action)
S L !0(Low alarm HYS)

‘GL {2 (High scale)
TTooTTTTTIIn
165L {3 (Low scale) i

S L {YiHigh alarm delay)
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Parameter setting

B Control temperature setting

DX Series

Supplying the power in after completes the wiring, it will display the model and version of temperature
controller for a while and display measured temperature and set temperature, This state is called as

control mode,

Pressing theﬁ key in the control mode state will flicker the set value in the indicator.

B General mode setting

General mode is the setting mode which sets alarm set value, ON/OFF action, hysteresis (HYS) and etc
which are required to change the set value frequently. It is set each parameter on occasion demands,

But, performing the PID auto-tuning will automatically set = (proportional band), { (integral time),
o (derivative time), M (anti reset wind up), . /=~ (control loop break alarm) and etc

B Normal setting mode
*(Press the key for 3 seconds continuously.)

Present value ; .
) . Name Setting range Explanation
display unit
*1 - .
— ‘::'I'i H High alarm (ALH) W"h":al::emp“t display the set value of high alarm.
. o -
L oy Low alarm (ALL) W“h":a':gee'”p”t display the set value of low alarm.
I} . " set when performing the proportional control,
I Proportional band {P) 0~100% FS Setting to "0, will become ON/OFF control.
)} Anti reset wind up 0~100% FS prevents overshoot and undershoot caused by integral effectiveness.
Ini (ARW) Automatically operates with setting "0,.
. 1 . - Eliminates offset occurring in proportional control, and read the target
;_E' 1 Integral time () 03600 S value faster Integral action will be turned OFF with setting "0,.
[}
@ : )
- i L . - prevents ripples by predicting output change thereby improving
z o Derivative time (D) 0~3600 S control stability, Derivative action will be turned OFF with setting "0,
@ 1 1_ = | Control loop break alarm 0~7200 8 Indicates control loop break alarm setfing.
p Lo (LBA) Cancel the control loop break alarm with [0] sefting
D
= — .
= H Proportional cycle (C) 0~100 S Displays contral output cycle (sec).
HYS Hysteresis (HYS) 0~10% FS | set the control sensitivity of control output (with ON/off control)
+2 | JF -~ | HighRetransmission | wihin Ine DU | i the max value of Refransmission output
output range
Pl Low Retransmission within the input | . . . I
#3 | = output range limits the min value of Retransmission output.
Vo Set data lock 0~3 : - -Drasi
— | oo (LoC) 0000:Lock cancellation, 0001:Possible to change only SV

* 2 and 3 is optional (not displayed when there is no retransmission output)
(DX4 and DX7 are not included in the retransmission output optional)

* 1, changing ALH, ALL to SL3 become reset
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B |nitial set mode

The system mode sets the temperature controller' s specification when it is set first by engineer pressing

g key and a key synchronously in the control mode for 3 sec will enter in to the system mode,

Return to the setting mode(PV/SV) by pressing ﬁ key to 3 sec

Symbol (PV List Description Reference
display screen)
) By the suffix code (fix, change inhibit)
(g} g =
| o Input selection "Refer 1o the range and input code
‘ 0t current output
- 5 @ Output selection 1 : relay, voltage output
Iy . . .
0 —DLE 0 @ Decimal points function 0 : Decimal point display
T selection 1: No decimal point
@ ; : |0 None
3 Temperature unit selection
P 1 Celsius(c)
@ Indicator/ 0 : Temperature indicator
controller selection 1 : Temperature controller
@ Alarm standby 0 Yes
o operation selection 1: No
LS
— @ Retransmission output 0 : Yes
HjEEEE (Optional) 1: No
Eg . 0 : Alarm within range
gll @ Alarm type selection 1 high and low alarm
@ Deviation/ 0 : deviation alarm
absolute alarm selection | 1 : absolute alarm
. N . . L When users want to display the|
o Position of decimal paint ; - pidy 1
o ”’ ' - p O?]O'O ,;S, md‘fa[edz decimal points on the first digit,
g = election wnen It IS set as set as 0002
é '_’u'_ ! ( Input compensation setting | £100 % of FS
-y - Alarm high (ALH) 10 %
- gh (AL ~ f F
g | =Y Hysteresis setting GRIC R
=~ _r . Refer to the range
L Max temperature setting | -y Temperature setting and input code
[y ] : . but, SL7 » SL8 Refer to the range
| Min temperature setting e nalinplite o
P B Output operation 0 : reverse operation (heating operation| 0 : reverse operation
J (control direction) 1 direct operation (cooling operation) | 1 direct operation
=1 om Alarm Low (ALH) N
0 Hysteresis setting 0~ 10 % of FS
S0 Input fiter 0 ~ 100 sec
5!’_ 1'1_:' Mas input scale seting 9999 Applied with voltage input
’_:”'_ ,’:-: Min input scale sefting -1999 Applied with voltage input
[ BTN Alarm High (ALH) -
=i N delay fime seting ey
g I Ty Alam Low (ALL) -
—| A delay time seting 0 ~ 100sec
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MC9 A

Multi channels digital temperature controller
ontroller

+ 4 channel / 8 channel control function
« Multi memory function (max 8 X 8)

« Heating / cooling control (4 channels)
+ Contact input

« Communication function (RS485/422)

«» Suffix code (4 channel)

Model Code Description
MC9-4 |:|i|:| i |:|i |:|i ] il:l 4 channels digital temperature controller dimension : 96(W) X 96(H) mn
DI 110 ' Direct action (cooling action)
Control type | R } l I l 3 Universal type Reverse action (heating action)
W } : l 1 Heating/Cooling contral Heating/Cooling (synchronous output)
Input type |:|1 i i | Refer to the input type code
M i i | Relay contact output
Heating output S| i % SSR operation output
(output 1~4) T : L Triac operation output
4 4 - 20 nA DC (Current output)
5 i } || 0 =20 A DC (Current output)
N ;’ i NONE (Only control type D&R)
M } Relay contact output
Cooling output S i ; SSR operation output
(output 5~8) T | |Triac operation output
(Only for MC3-4W mode) 4 i i 4 - 20 nA DC (Current output)
5! 0 — 20 n& DC (Current output)
N | | NONE
11 |AL2 AL3
Optional 2 i AL2, AL3 + RS232 + contact input
3 i AL2, AL3 + RS485 / 422 + contact input
4 | A2 AL3 + heater break
Power supply voltage 2 100 - 240 V AC 50 / 60 Hz
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A «» Suffix code (8 channel)

Temperature
Controller

Model

Code Description

MC9-8

O0oO00Qg [ 8 channel digital temperalure controlier, Dimension : 960W) X 96(H) X 100(D)

DI ||| Direct action (cooling action)
Control type R e - - ;
R Lo ! : Reverse action (heating action)
Input type ‘l:ll : 1 Refer to “code” of the range and input code chart
M ~ | Relay contact output
S i || SSR operation output
Output 1 ~ 4 T : l Triac operation output
4l | " | 4- 20w DC (Current output
5! | | | 0-20mDC (Current output
N : i NONE (when selected, input channels 5 ~ 8 are for indication)
M i i Relay contact output
S i | SSR operation output
S T : .| Triac operation output
4 | 4-20mDC (Current output)
5! | | 0-20mDC (Current output
N i None
. 2 RS232 + contact input
Optional }
3 RS485 / 422 + contact input
4 || Heater break

Power supply voltage

21100 - 240 V AC 50/60 Hz

Specification

Input

Thermocouple

K, J,R S B ENTWPL2 UL

RTD Pt100 Q, KPt100 Q
DC voltage 0-5V,1-5V,0-10V, 4 - 20 nA (attach 250 Q external resistance)
Sampling time 1 sec.

Input display resolution | Usually less than decimal points of the range

Input impedance

Min 1 Mo (thermocouple, DC voltage input)

Effect of Allowable input resistance | Approx. 0.2 (V/Q

Allowable input leading wire resistance | RTD (max 10, but resistance among 3 wires should be same)

Allowable input voltage | -2 - 5 V (thermocouple, RTD), -6 - 12 V (DC voltage)

Scaling

0.0 % ~ 100.0 % of FS

Input compensation

+100 % of FS

Cold junction compensation error | £1.5 C (between 0 ~ 50 T)

Input signal break detection| UP SCALE(reverse action), DOWN SCALE(forward action)
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MC9

Performance A
Thermocouple Bigger one between the (£0.3 % of FS 1 Digit) or =2 C {T—
Display accuracy RTD Bigger one between the (£0.3 % of FS +1 Digit) or 0.8 T Controller

DC voltage @ Bigger one between the 0.3 % of FS 1 Digit

Insulation resistance Min 20 Ma (500 V DC), measurement terminal — power terminal,

Dielectric strength 2,300 V AC, 50 / 60 Hz, for 1 min measurement terminal — power terminal

Control function and output

Control type PID auto tuning

Setting all channels synchronously | Set the same value of 4 channel and 8 channel at the same time

a) reverse action (heating)/forward action (cooling). by the "Suffix code’,

Control operation
o B) heating/cooling synchronous control (only with 4 channel)

Range setting Same as range and input code
Contact input(DI) Selection of RUN/STOP by contact input or control zone
Auto tuning Auto tuning by parameter selection
Proportional band 0 (0.0) ~ max value of range
Integral time 1~ 3,600 sec
Differential time 1~ 3,600 sec
Anti Reset Wind—up | Auto, 0 ~ 100 % (Proportional band)
Slope setting 0(0.0) ~ max value of range/Imin (set the slope regarding the target value)
Scan function Display the measured value and set value depending on the channel in order

ON/OFF function Set proportional band to “0”

Multi memory zone Select among 8 zones within each channel

H.B.A(Heater Break Alarm) | 0.0 - 100.0 A (possible to use with ON/OFF control and time proportional control output )

H.B.A dead zone setting 0 ~ 100 sec

LBA (Loop Break Alarm) 0.1 ~ 200.0 minute (Dead zone : 0 ~ 100 sec)

Alarm output Max 3 contacts, parallel operation regarding all channels (Optional)

Alarm type Selection by the parameters
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® Output
Contact capacity : 1 a, 250 V AC, 3 A (Load resistance)
Relay Proportional cycle : 1 ~ 1,000 sec
Time resolving power : smaller one between 0.1 % and 10 ns
Voltage pulse : approx. more than 12 V DC (Load resistance min 600 Q)
Control SSR Proportional cycle : 1 ~ 1,000 sec
output Time resolving power : smaller one between 0.1 % and 10 ns
o Current : 4 — 20 nA DC, 0 - 20 nA (Load resistance max 600 Q)
Accuracy : 1.0 % of FS (4 — 20 nA range)
Triac 200 V AC. 0.5 A (ambient temperature less than 40C), has Zero crossing function
Temperature alarm 12, 250 V AC,1A 30 VDC1A (Load resistance)
(AL1,2,3) output point : max 3 contacts (Varies depends on optional spec)
Talcontact, 250 V AC, 1 A, 30 V DC 1 A (load resistance)
Alarm output HBA Measurement current : 1 - 100 A AC (Resolving power : 0.5 A £ 5% of FS £ 1 Digif)
(relay)  |(Heater Break Alarm) Heater break detection C.T : model JS8IL (J&D Electronic.Co,Ltd)
Accuracy : bigger one between the +5 % of FS and 2 A
LBA 1 a1 contact, 250 V AC, 1 A, 30 V DC 1 A (Load resistance)
(Loop Break Alarm)| Proportional cycle @ 1 ~ 1,000 sec

General specification

Power Supply Voltage

Voltage fluctuation

100 - 240 V AC, 50 — 60 Hz
+10 % of the Power Supply Voltage

Power consumption 12 VA
Ambient temperature | 0 ~ 50 C

Ambient humidity 35 ~ 85 % RH (without dew condensation)
Storage temperature | —25 ~ 65 C

Vibration 10 — 55 Hz, peak amplitude 0.75 mm for 2 hrs each in 3 axis direction
Shock 300 ™% 3 times each in 3 axes direction
Weight Approx, 700 g
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MC9
Range and input code chart
Classification Code Input type Range () Accuracy
KO K —200 ~ 1,370
K1 K -199.9 ~ 9999
Jo J -200 ~ 1200
J1 J -199.9 ~ 999.9
EO E -199.9 ~ 9999
E1 E -199.9 ~ 999.9
TO T -199.9 ~ 400.0
RO R 0 ~ 1700 Bigger one between the
Thermocouple Ri R 0.0 ~ 999.9 +(0.3 % of FS +1 Digit) or
BO B 0 ~ 1800 27T
B1 B 0.0 ~ 999.9
S0 S 0 ~ 1700
S1 S 0.0 ~ 9999
Lo L -199.9 ~ 900.0
NO N —200 ~ 1300
N1 N -199.9 ~ 9999
uo U —-199.9 ~ 400.0
W0 W 0 ~ 2300
AOD PL2 0 ~ 1390
PO Kpt100 Q -199.9 ~ 500.0 Bigger one between the
RTP DO PH00 Q -199.9 ~ 600.0 +(0.3 % of FS £1 Digit) or £0.8
VO 0-5V -199.9 ~ 999.9
DC voltage V1 1-5V -199.9 ~ 999.9 + (0.3 % of FS * 1 Digit)
V2 0-10V -199.9 ~ 999.9
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e«» Dimension and panel cutout (unit : m)

Temperature MC9
Controller
® Dimension ® Panel cutout
100 ) 91.5'%°
{ 8 74 26 | I -
| ! 2,
i 2
N fw
! &
|]] i
I 8 I
|
0 i
1
|
' 120

«» Connection diagram

B Terminal arrangement plan

1‘@ 49 ‘@‘ a7| |ED | 25| |ED] | 18] |ED
‘@ 50 “ 38 @\ 26 ‘@‘ 14| |€
165 51| |@D] | ao| 6D | 27| [4D[| 15| €D
S
e
S5

n

w

A

B =8l &l =& -
€5 ss| €D | #1||@D | 20| €D | 17
‘@B 54 ‘@B‘ 42 @‘ 30 ‘@\ 18 |
€5 s5| D] | 43| [€D] ] @ ‘@‘ 19 @‘
|@ 56 {6[9. 44 @{ 32 \QH 20 @\
€5 s7| |€B| | | €D | =8| |€B] | 21| |€B)]
0| |5 s8| D] | 46| |ED | a4 |€D| | 22| |ED)
1| |5 so| |ED|| 47| |ED]| 85| |EB] | 23| |ED)
12| |5 60| |5 | 48| |ED]| 6| [dB] | 24| D)

(4]

o

~

[o+]

©
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B Qutput 1 ~ 4 B Qutput 5 ~ 8
et Description Uil Description
number number
1 Mt a9 O
100 - 240 V AC Power input NO Alarm 2 output
2 N 50 O
3 O 51 O
NO Alarm 1 output NO Alarm 3 output
4 O 52 0
. Output 1 Output 5
5 7) NO_I (1) relay 53 =0 ]+ (1) relay
J) | J j) (2)SSR/current NO (2)SSR/current
- output 1" output
6 | 0w @ ® _ 54 —O P
(3)Triac (3)Triac
N Qutput 2 Output 6
7 7) No_l (1) relay 55 O —+ (1) relay
K | J j) (2)SSR/current NO (2)SSR/current
- output - output
8 | m @ ® N 56 —O 0
(3)Triac (3)Triac
N Output 3 Output 7
9 _('D| NO_I (1) relay 57 O ]+ (1) relay
J) _I j) (2)SSR/current NO (2)SSR/current
B output - output
0 n @ @ v 58 —O o
(3)Triac (3)Triac
N Output 4 Output 8
" _b NO_l (1) relay 59 |—O ]+ (1) relay
0 | N j) (2)SSR/current NO (2)SSR/current
12 - output 60 —O ] output
(1 2) (3) ) i
(3)Triac (3)Triac
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Temperature Controller

B Option 1 (1)-DI/COM

B Option 2 (2)-HBA

Terminal Description Terminal Description
number number
37 —O Contact input 37 M/
DI
38 o) (Run/Stop) 38 —— cn
= Oi crT2 e
35 O 1 39 1
40 :—m—: 2 0 1
DI Contact input cT3
4 5 o— 3 N —
D (Memory Zone) CT4 o
42 5 o SET 42 !
CT input
43 COM 43 I
G5
4 M/ sG —JsG 44
Communication CT6
45— X+ —TX 45 _n_‘ COM
(1)RS-422A
46 — TX(-) —IRX 46 1
(2) /485 CT7
47  — RX(4) 47
(2)RS-232C CT8
48— RX() (1) 48 _u_‘ CoM
B Input 1 ~ 4 channel B Input 5 ~ 8 channel
Terminal Description Terminal Description
number number
13 RTD Chanrel 1 25 RTD Channel 5
T t | RTD ¢ t | RTD
14 b3 2
+ v oe TC : Thermocouple 6 % D Ve TC : Thermocouple
> | |
15 = = VDC: voliage 27 = = VDC: volage
16 RTD Chanrel 2 28 RTD Channel 6
o L 1c * | RTD ’9 [ 1c t | RTD
= D_ \ FC TC : Thermocouple < D v 'I:)C TC : Thermocouple
18 = VDC: voliage 30 == VDC: volage
19 RTD Channel 3 31 RTD Channel 7
Qo . | RTD L Tc | RTD
20 7 D L/ |DC TC : Thermoocouple ¢ 7 D v FC TC : Thermocouple
21 - = VDC: vottage 33 = = VDC: voltage
22 RTD Chanrel 4 34 RTD Channel 5
¢ + | |RD ot 1 |rD
& ¥ ) v lDC TC : Thermocouple % Q D v FC TC : Thermocouple
24 == VDC: vottage 36 = = VDC: vollage
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SM100 A

Board type various channels temperature controller
Temperature
Controller

» Less space occupied because of board layer type
+ 20 channels single body type digital temperature .

controller % y,,
+ *£0.5 % display accuracy of max range S
* Various alarm function

(contact output 3 contacts)
+ Communication function built in (RS485 / 422)

«» Suffix code

Model Code Description
T T )
SM100— |:|: D} [l Board type various channels temperature controller
K i K type thermocouple input
Input t
PHERE S b | Pt00 Q RTD input

No control output (exclusive for measured value)

QOutput form
Control output

12| 12 channel
16 16 channel
20| 20 channel

Number of

control contact

S Specification

Input
Model sM100-J] 12 smi00JJ16 | sm100{10120
Number of channels 12 channel 16 channel 20 channel
External connection structure Connection by the terminal block
Input type Thermocouple(K type), RTD (Pt100 Q IEC 751)
Display accuracy +05 % of FS (%+0.5 % of max range)
R.J.C compensation accuracy *35TC
Measurement Sampling time 1 sec
input Input filter 0 ~ 120.0 sec
) Thermocouple : Up Scale when break
Burnout action RTD: Up Scale when break
Input compensation +1200.0 C
Contact input Internal switch Internal switch : RUN/STOP selectable by the internal slide switch
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Temperature
Controller

Setting and LED display specification

Model

smi00JJ12 |

sMi004JJ16 |  sm100{J] 20

Setting
and

LED display

Setting type

Communication program

High setting limitation

Low setting limitation

Thermocouple : =199.9 ~ 999.9 C, RTD : -199.0 ~ 640.0 C
But, low setting limitation { high setting limitation

Number of setting contact

12 16 20

Memory type

Non—volatile semi conductor memory

LED display

Power (PWR), Transmitting / Receiving (TX, RX), Control output
(12~20 contacts), alarm output 3 contacts

Control output specification

Control
output

Output type

SSR driving voltage pulse output (min 12 V DC), resistive load (min 600 Q)

Control action

Time proportional PID or ON / OFF control

Proportional cycle

1~ 100 sec

Proportional band 0 ~12000 7T
Integral time 1~ 3600 sec

Derivative time 1 ~ 3600 sec

Over integral limitation (ARW)

0.1 ~100.0 %, * “0"setting (Auto)

Hysteresis

0 ~ 120.0 C (% ON/OFF width when selecting ON/OFF control)

Manual reset

0.0 ~ 100.0 % (3 when selecting ON/OFF control)

Output amount

in emergency situation

0.0 ~ 100.0 % (output amount)

Qutput limit

0 ~ 100 %

Output action change

Direct/Reverse action (selectable by internal parameter)

Event output (alarm output) spec

Number of output contact

1a (Normal Open) 3 contacts

Number of setting contact

3 contacts (includes alarm, loop break)

Event

Qutput type

15 kinds (refer to the types of alarm action)

Including the loop break alarm output, it is applied to the each channels commonly,

output

Hysteresis

0 ~120.0 'C (% ON/OFF width)

Relay capacity

250 VAC5A (30 vV DC5A)

Contact life expectancy

100,000 times (electrical)
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Communication spec A
Communication rating RS422/485 (4 wire type)
Network Multi-drop Controller
Synchronizing system Half duplex
Max number 15 devices (Including host computer)
of connbelion % 1~ F, Address setting type by HEX BCD switch
Communication| Transmitting code ASCII
spec Communication distance 1.2 km max
Communication speed 19200 bps
Data length 8 Bit, (Parity : Even, Stop bit : 1)
Communication protocol PC Link with SUM
Response time Receiving process time + (response setting time X 25 ns)
General specification
Power Supply Voltage 100 — 240 V AC (50 — 60 Hz)
Power consumption 25 VA max
Insulation resistance 20 Mo min (500 V DC mega) between power terminal and earth terminal
Dielectric strength 2000 V AC for 1 min, between power terminal and earth terminal
General | Ambient temperature 0~50T
specification| Ambient humidity 20 ~ 85 % RH (no dew condensation)
Storage temperature -20 ~ 70 C (no dew condensation)
Vibration resistance 10 ~ 55 Hz 19.6 D¢
Shock resistance 196 7¢
Weight Approx. 800 g
Input range
General specification Range Reference
Thermocouple (K TYPE) -199.9 ~ 999.9 )
Selectable by the suffix code
RTD (Pt100 Q) -199.0 ~ 6400 C

e» System composition

RS232
-]
\‘——-
==
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A «» Connection diagram

® DI(RUN/STOP) Switch— —@ BCD Address Switch [————® Communication
Controller y i RRTT
189
[ =] Pole X %% X
RUN —— STOP o = 4 = 4
_ SEEE

o= [ )
—
I d ® Power input part
: &
- wa
L stz R N
. ACL ACN FG
© Sensor input part
TC1+ TC2+ TC3+ TG4+ TCH+ TCB+ TC7+ TCB+ TCS+ TCIO+ TCIt TC12+ TCI3+ TCU# TCIS* TCIG+ TCI7+ TCIB+ TCI9+ TC20+

Eeceneeees sEsEEEEEEs
lhl_{mm Eoe EEEEEEEEEE

TCi- TC2- TC3- TC4- TC5- TC- TC7- TCB- TCO- TC10- TCH1- TCi2- TC13- TC14~ TCI5- TCI6- TCI7- TCI8- TC19- TC20-

® Output part
SS1 SS3 SS5 S§7 SS9 SSI SS13 SS15 SS17 SS9 Snp ‘i AHMZ ALMI

EEEsnssnEns )
Expansenasaens

SSR ALMT ALM2 ALM3
582 584 586 S88 SS10 SS12 SS14 8816 5518 8820 SNp COM COM COM

«» Dimension and panel cutout (unit : m)

i’, =T —m i g ;@
:\H%HHHHHHHHHHHHHH%\MHHHHHH%HWHHHHHH!( ﬁ .
6 ‘IJ Il IL L U L H| H ” m 5\ E T %

87.4
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KF Series

Digital temperature controller

* Proportional control, or ON/OFF control

selectable internally
* Simple temperature setting
+ Deviation alarm setting

* Clear digital indication

» Direct action/reverse action selectable internally

e» Suffix code

Mode

Code

Description

KF 0=

Digital temperature controller

0000

[ml{m

48(W) X 96(H) mn

A8(W) X 48(H) mm

Dimension

72(W) X 72(H) mn

Control type

© NN

96(W) X 96(H) mm

Proportional control and ON/OFF control (selectable by internal switch)

Indicator (Only for indication)

Input

K thermocouple

J thermocouple

R thermocouple

RTD KPt100 @

RTD Pt100 Q (IEC)

OI<|D|O|0|« | X

1-5VDC
4 -200mADC

Control output

Relay

wn O|Z

SCR (current output, 4 — 20 nA DC)
SSR (voltage pulse output, 12 V DC)

Alarm output

N
0
(Model KF4 excluded) P
W

None

High alarm

Low alarm

High/Low alarm

Control action

Reverse action (heating control), % Selectable by the internal deep switch

O |

Direct action (cooling control) | % KF4 need separate order

Range code

Refer to the range and input code

(Cautious) digital indicator (only for indication: KF4-0, KF7-0, KF9-0 ) selects range code just like KFO-08
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A «» Specification

Temperature
Controller

Temperature Controller

Input

Thermocouple

K J, R

RTD input

KPt 100 Q, Pt 100 Q

DC rated voltage

1-5VDC, 4-20nADC

Input sampling time

500 ms

Input display resolution

Input impedance

Usually less than 1 C
Thermocouple min 1 My, DC voltage input approx. 1 Mo

Allowable signal source resistance

Thermocouple max 250 Q. DC voltage Max 2 ko

Allowable wiring resistance

RTD max 10 Q. (however resistance among 3 wires should be same)

Allowable input voltage

Within £10 V (thermocouple, RTD), within =20 V (DC voltage)

Cold junction compensation error

+20 T (0 ~ 50 C)

Performance

Display accuracy

+ 1% of FS = 1 Digit

Insulation resistance

Min 20 Mo (500 V DC)

Dielectric strength

2,000 V AC. 50 / 60 Hz, for 1 min (between the different recharging terminal from each other)

Control function

and output

Control type

Proportional control, ON/OFF control (selection by internal deep swilch, default value:proportional conirol)

Control action

Reverse action or direct action (selection by intemal deep switch, but KF4 is depending on the suffix code)

Setting range

Same as the input range

Proportional band

0.1 ~10.0 % of FS

Manual reset(M.R)

+50 % of MV(amount of output)

Proportional cycle

Approx. 20 sec (relay output), approx. 2 sec (SSR output)

Hysteresis

1~ 20 C (when performing ON/OFF control, it is due to the proportional band setting volume)

Input signal break detection

Output becomes OFF when exceeding 10 C of range limit

Alarm type

High deviation alarm, low deviation alarm, high/low deviation alarm (due to the suffix code)

Alarm setting range

0 ~ 50 C deviation alarm, but KF9 is within the range limit as an absolute alarm

Alarm hysteresis

Fix 1T

@ Output
Control Relay output Contact capacity : 1 ¢, 250 V AC, 5 A (resistive load)
output SSR Approx. more than 12V DC (resislive load min 800) with disconnection, fimits from approx 50 nA
Current(SCR) 4 — 20 nA DC (resistive load max 600 Q)
Temperature alarm | Contact capacity : 1 ¢, 250 V AC, 5 A (resistive load)
Alarm output .
(relay) bul Medel KF7 is 1a contact (Model KF4 : No alarm output)
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KF Series

General specification A
Power Supply Voltage | 100 — 240 V AC, 50 — 60 Hz Temperature
Voltage fluctuation | =10 % of the Power Supply Voltage Controller

Power consumption | 3 VA max.

Ambient temperature | 0 ~ 50 C
Ambient humidity | 35 ~ 85 % RH (without dew condensation)
Storage temperature | —25 ~ 65 T

Vibration 10 — 55 Hz, Peak amplitude 0.76 mm for 2 min each in 3 axis direction.
Shock 300 "%, to direction 6 each 3 times
Weight 376 g(KF9), 256 g(KF7), 158 g(KF4), 276 g(KF2)

Range and input code

Classification Code Input type Range (C) Accuracy
8 K 0~ 399
il K 0 ~ 999
Thermocouple 12 K 0~ 1199 *
8 J 0~ 399
13 R 600 ~ 1699 * +1 % of FS £1 Digit
= 2 P00 Q —99 ~ 99
8 PH100 Q 0~ 399
Voltage/current 4 1-5VDC 0~ 99
(DC) 4 4 - 20 nA DC 0~99

* KF2 and KF4 cannot select the code number 12 and 13

e» Dimension and panel cutout (Unit : m)

KF4
® Dimension ® Panel cutout
12.5 45'6°
, 100 -
| ! | ES
T T 2
|
[=e] 0
@ T ¥ 3 1
T
,,,P,,
\
60
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Temperature Controller

A KF9
©® Dimension ® Panel cutout
Temperature s
Controller 12.5 . 920
9% N\ 100 g ;
i ! i
! i
/ R 117 i
I 9 99 . I i
! i
g EeE - KF9 8 E !
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KF2
® Dimension ® Panel cutout
12.5 05
N 100 | 457
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i
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I
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KF7
® Dimension ® Panel cutout
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KF Series

«» Connection diagram A

Temperature
Controller

POWER
100-240 V~

POWER RTD
100-240 V'

100-240 V~

ZRTD

POWER
100-240 V~

POWER
100-240 V~
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Temperature Controller

A HY Series
Economical digital temperature controller
ontrofier

* Proportional control or ON/OFF control
+ Simple temperature setting

+ Alarm setting(HY-8200S)

+ Clear digital indication

= e
e
AL

«» Suffix code

Model | Code ‘ Description
Hy= HEE i I:]i ]:|i|:| i|:|i ]| Digital temperature controller
8000S| | 1 | 96X%m
: _ 182008 l 96 X 96 (alarm setting general specification)
Dimension :
72D } | 72X 72
48D | | 48 X 48
F ON/OFF control
Control type }
P Proportional control

K thermocouple

J thermocouple

R thermocouple

RTD KPt 100 Q
Input

1-5VDC

4-20nADC

Relay

Control output | Current output (4 - 20 mA DC)

w| olZ

SSR (voltage pulse output, 12 V DC)

None

Alarm output T
High alarm (HY-820083)

Reverse action (heating control)

I
|
!
! RTD Pt 100 Q (IEC)
I
I
Control action (internal selection) :

R
D

Direct action (cooling control)

Range code | Refer to the range and input code
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HY Series

< Specification A
Input Temperature
Controller
Thermocouple K, J, R
RTD input Pt 100 Q, KPt 100 Q(139.16 Q when temperature is 100 C)

DC rated voltage 1-5VDC, 4-20nADC
Input sampling time 500 ms

Input display resolution | Usually less than 1C
Input impedance Thermocouple min 1 Mo, DC rated voltage approx. 1 Mo
Allowable signal source resistance | Thermocouple max 250 Q. DC voltage max 2 ko
Allowable wiring resistance| RTD (max 10 Q, however resistance among 3 wires should be same)
Allowable input voltage | Within =10 V (thermocouple, RTD), within +20 V (DC voltage)
Input compensation Due to the internal volume
Cold junction compensation error| +2.0 °C (0 ~ 50 C)

Performance

Display accuracy +1 % of FS *1 Digit
Insulation resistance | Min 20 Mo (500 V DC)

Dielectric strength 2,000 V AC 50 / 60 Hz, for 1 min (between the different recharging terminal from each other)

Control function and output

Control type Proportional control, ON/OFF control (selected by the suffix code)
Control action Reverse action or direct action (selected by the suifix code)
Range setting Same as the input range

Proportional band 0.1 ~10.0 % of FS
Manual reset (M.R) +50 % of nv (amount of output)
Proportional cycle Approx. 25 ~ 30 sec (relay output), approx. 2 ~ 4 sec (SSR output)

Hysteresis 0.2 % fixed (when performing ON/OFF control)
Input signal break detection | Qutput become OFF when exceeding 10 C of range limit
Alarm type High absolute alarm, only with Model HY-8200S
Alarm setting range  Within range limit
Alarm hysteresis Fix 1T
® Qutput
Relay Contact capacity : 1 C, 250 V AC, 3 A (resistive load)
Control . )
output SSR Approx. more than 12 V DC (resistive load min 800 Q)

Current 4 - 20 nA DC (resistive load max 600 Q)
Alarm output Relay Contact capacity : 1 ¢, 250 V AC, 5 A (resistive load) #*only with Model HY-8200S
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Temperature
Controller

Temperature Controller

General specification

Power supply

10 - 220 V AC, 50 — 60 Hz dual usage but Mode! HY-48D selects 10/220V by using internal switch

Voltage fluctuation

+ 10 % of the power voltage

Power consumption 3 VA max
Ambient temperature | 0 ~ 50 C

Ambient humidity 35 ~ 85 % RH (without dew condensation)
Storage temperature | -25 ~ 65 T

Vibration 10 — 55 Hz, peak amplitude 0.76 mm for 2 hrs each in 3 axis direction
Shock 300 %, to the direction 6 each 3 times
Weight 700 g (HY-8000S), 750 g (HY-8200S), 500 g (HY-72D), 450 g (HY-48D)

Range and input code

o HY-8000S, 82008 HY-72D HY-48D
Classification| Code 8 . .
Input type | Range (C) | Input type | Range (C) | Input type Range (TC)
4 - = - - 0 ~ 299
K
5 = S S = 0 ~ 399
6 0~ 199 0~ 199
7 0 ~ 299 0~ 299
8 K, J 0 ~ 399 K, J 0 ~ 399
Thermocouple| 9 - 0 ~ 599
10 0 ~ 599 0 ~ 799 - -
11 0~ 799 =
K
12 K - 0 ~ 1199
13 0~ 1199 R 600 ~ 1699
14 R 600 ~ 1699 - -
1 - = - - -49 ~ 49
2 -99 ~ 99 -99 ~ 99 -99 ~ 99
3 -99 ~ 199 -99 ~ 199 PHOO ©Q 0~ 199
4 (0] G5 0~ 0 ~ 299
- 99 99
5 PHOO Q - PHOO Q - 0~ 399
6 0~ 199 0~199
7 0~ 299 0 ~ 209 = -
8 0~ 399 0 ~ 399
Voltage/current| — 1-5V 0~ 99 1-5V 0~ 99 1-5V 0~99
(oc) - | 4-20mA 0~ 99 4-20nA 0~ 99 4~ 20 nh 0~ 99
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HY Series

«e Dimension and panel cutout (unit : m) A
HY-48D Temperafure
Controller
® Dimension ® Panel cutout
45§°
. 112 ‘ ' —
48 100 I o
! ] _ __ 1=z
| | <
| |
1 1
¥ ([ 18 |
I
RN .
i
!
‘ 60
HY-72D
® Dimension ® Panel cutout
6870°
110 ——
72 ‘ 15 97.2
HY-72D . 3 9@
(]G~
H 0 _
o :
S eEE B 8
. ||| -
iai |EEI!I3-] IE!I @'
|
90
HY-8000S, 8200S
® Dimension ® Panel cutout
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96 16 125 I
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HY-8000S serics I 7 =
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Temperature Controller

A «» Connection diagram

Temperature HY-48D HY-72D
Controller A CURRENT / SSR
QUTPUT

110Vac/220vac s (8)
50/60 Hz(dual usaga) 4-20 mA 12Vde
ouTt (9
CURRENT/ SSR -
OUTPUT
4-20 mA d.c 12vdce
+
2ovae A\
——

110 Vac

50/60Hz(dual usage)

(Cautious) Model HY-48D can select 110 V AC or 220 V AC by using the internal deep switch
(default : 220 V AC)

HY-8000S HY-8200S

220 Vac 220 Vac

50/60 Hz (dual usage) 50/60 Hz(dual usage)

4-20 mA dc 12 vde 4-20 mA dc 12vde

MAIN

+
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DF Series A
Economical digital temperature controller | -
e -z 1 ontrolier

» Proportional control or ON/OFF control
+ Simple temperature setting

+ Auxiliary output setting (SUB)

» Clear digital indication

+ Simple 8 pin socket type (DF4)

«» Suffix code

Model Code Description
DF O i |:|i O |:|i|:| Economical digital temperature controller
2 | 48(W) X 96(H) m
Dimension
4 48(W) X 48(H) mn (socket type, 8 pin)

ON/QFF control

Control type

Proportional control

K thermocouple

i J thermocouple

' | RTDKPt100 Q

' | RTDPt00 Q (EC)
i 1-5VDC
|

.

Input

4 -20nA DC

Relay

Current output (4 — 20 nA DC)

SSR (voltage pulse output, 12 V DC)
None

Control output

Auxiliary output (SUB)

N

0 High deviation
*% only with DF2 P

W

Low deviation

High/Low deviation

Reverse action (heating control)

Control action (internal selection)

Direct action (cooling control)
Range code Refer to the range and input code

% Model DF4 selects proportional control/ON-OFF control by using internal deep switch,
# Model DF4 requires displaying voltage power such as for 220V and for 110V.
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Temperature Controller

A «» Specification

Temperature
Controller

Input

Thermocouple

K J

RTD input

KPt100 @, P00 @

DC rated voltage

1-5VDC, 4-20nADC

Input sampling time

500 ms

Input display resolution

Input impedance

Usually less than 1 C
Thermocouple and DC voltage input (V) : min 1 My, DC voltage input (V) : approx. 1 M

Allowable signal source resistance

Thermocouple (max 250 Q). DC voltage (max 2 ka)

Allowable wiring resistance

RTD max (10 Q however resistance among 3 wires should be same)

Allowable input voltage

Within +£10 V (thermocouple, RTD, DC voltage (iV)), within £20 V (DC voltage(V))

Input compensation

Cold junction compensation error

Due to the internal volume
+20°C (0 ~507C)

Performance

Display accuracy

Insulation resistance

+1 % of FS %1 Digit
Min 20 Mo (500 V DC)

Dielectric strength

2,000 V AC, 50 / 60 Hz, for 1 min (between the different recharging terminal from each other)

Control function and output

Control type

Proportional control and ON/OFF control (selected by suffix code)

Control action

Range setting

Reverse action or direct action (selected by suffix code)
Same as the range and input code

Proportional band

1~10 % of FS

Manual reset(M.R)

+3 % of nV (amount of output)

Proportional cycle

Approx. 20 sec (relay output), approx. 2 sec (SSR output)

Hysteresis

Input signal break detection

0.2 % fixed (when performing ON/QFF control)
QOutput become OFF when exceeding 10 C of range limit

Auxiliary output (SUB)

By suffix code (only with Model DF2)

Auxiliary output setting range

Within the range

Auxiliary output hysteresis | Fix 1 °C
® Output
Relay Contact capacity : 1 C, 250 V AC, 3 A (resistive load)
Control output SSR Approx. more than 12 V DC (resistive load min 800 Q)
Current 4 - 20 mA DC (resistive load max 600 Q)
Alarm output Relay Contact capacity : 1 C, 250 V AC, 3 A (resistive load)
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DF Series
General specification A
Model DF2 DF4(8 pin type) Temperature
Power Supply Voltage | 110 / 220 V AC, 50 / 60 Hz 220 V AC, 110 V AC, 50 / 60 Hz. (Order separately) il
Voltage fluctuation +10 % of the Power Supply Voltage
Power consumption 3 VA max
Ambient temperature/humidity 0 ~ 50 C, 35 — 85 % RH (without dew condensation)
Storage temperature -25~ 65T
Vibration 10 - 55 Hz, peak amplitude 0.76 mn for 2 min each in 3 axis direction
Shock 300 % to the direction 6 each 3 times
Weight Approx, 450g Approx, 200g
# Power supply voltage for DF4 is divided into 110 V and 220 V
Range and input code
Classification Code DF2 DF4 / DF4T
Input type Range (TC) Input type Range ()
4 - 0~ 199
5 0~ 199 0~ 299
Thermocouple, 6 K, J 0~ 299 K, J 0~ 399
7 0~ 399 0 ~ 599
8 - K 0~ 799
1 -99 ~ 99 -
2 - -99 ~ 99
3 - 0~99
RTD 4 PHOD O 0~ 99 Pt100 Q 0~ 199
5 0 ~ 199 0 ~ 299
6 0~ 299 0 ~ 399
7 0~ 399 -
DC voltage - 1-5VDC 0~ 99 1-5VDC 0~99
DC current | - 4 -20nADC 0~ 99 4 -20nADC 0 ~99
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Temperature Controller

A e» Dimension and panel cutout Unit : m)

Controller DE2
® Dimension

48

e —
c

(P1) 0 - 399°C

=23

96

HE|o

DF4

® Dimension

48

s [399]cC

EIEl=]

IGIEIEN
& BEBE|B

" janvounc DF4

W

48

17

100

14

-1

I

® Panel cutout

120

91 +gﬁ

® Panel cutout

60

60
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HANYOUNG NLp{

«» Connection diagram

B DF2 (alarm output built in) H DF2

4-~20 mAd.c/ 4-20 mAd.c/

DF Series

B DF4

c
CURRENT/ SSR
@—'-o H OUTPUT
@DJ O
A 4-20mAr

0n2Vde
110V ac /220 Vac (B)=

50/60 Hz (dual usage)

I

@
S)
©

% Power supply voltage is divided into 110 V and 220 V.
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Temperature Controller

A BR6

Digital temperature controller
Controller

« Cooling control and heating control selection
« Alarm output and timer output selection

« ON / OFF and proportional control selection
« 0.1°C /17 selection

« Delay output time setting

e» Suffix code

Relay

Model Code Description
BR6- |:|i|:|i|:|i|:| Digital temperature controller 72(W) X 35(H)
F' | i | ON/OFF confrol
Control type pi ! Proportional control
Input D i I HANYOUNG NUX exclusive sensor (TH-540D) *Diode
NT | HANYOUNG NUX exclusive sensor (TH-540N) *Thermistor

M
Control output
5 S SSR (voltage pulse output 5 V DC)

P31 10 -24 vV DC / AC, 50 - 60 Hz

Power Supply Voltage

P41 100 — 240 V AC, 50 — 60 Hz

e» Specification

Input

Input type (sensor) | HANYOUNG NUX exclusive sensor (TH-540D), (TH-540N)

Input sampling time | 500 ns

Input display resolution | 1 °C / 0.1 'C display selection (usually less than the minimum indicated value)

Input impedance | TH-540D (84 KQ), TH-540N (5 KQ)

Input compensation| +30 C (£30.0 C)

Input signal break detection| When exceeding 5 C from the max or min range, control output becomes OFF
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Performance

BR6

Display accuracy

+1 % of FS %1 Digit

Insulation resistance

Min 20 Mg (500 V DC)

Dielectric strength

2000 V AC, 50 / 60 Hz, for 1 min (oetween the different recharging terminal from each other)

Control function and output

Control type

ON/OFF or proportional control

Control action

Reverse action (heating) or direct action (cooling)

Manual reset

1~ 100 % (proportional band)

ON/QFF control hysteresis

1~50C (1.0 ~ 50.0 C)

ON/OFF control output delay time

0 ~ 240 sec

Proportional band

1~100TC

Proportional cycle

Relay output (fixed with 20 sec), SSR output (fixed with 2 sec)

1°C /0.1 7T display

Selected by the internal parameter

Auxiliary output

Select either alarm or defrosting timer function

Alarm type

High alarm (absolute value) with heating control and low alarm (absolute value) with cooling control

Alarm setting range

-50 ~ 150 C (-50.0 ~ 150.0 C)

Alarm hysteresis

1~ 50T (0.2 ~ 50.0 C)

Alarm output delay time

0 ~ 240 sec

Defrosting timer unit selection

Defrosting output time setting

Select minute or second by internal parameter

ON time (0 ~ 3600 minute(sec)), OFF time(0 ~ 3600 minute(sec))

® OQutput

Relay output

Contact composition : S.P.D.T, 250 V AC, 5 A (resistive load)

Control output
SSR

Approx 5 V DC (resistive load min 500 Q), approx. 50 nA max

Alarm output
P Relay

(alarm/defrost)

Contact composition : 1 ¢, 250 V AC, 5 A (resistive load)
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Temperature
Controller

Temperature Controller

General specification

Power Supply
Voltage

100 - 240 V AC, 50 — 60 Hz
10 - 24V DC / AC, 50 - 60 Hz

Voltage fluctuation

+10 % of the Power Supply Voltage

Power consumption

max 5 VA (220 V AC 60 Hz)

Ambient temperature

0~50°T

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Storage temperature

S2SESIE5RE

Vibration 10 — 55 Hz, peak amplitude 0.76 mm for 2 min each in 3 axis direction
Shock 300 "%, to the direction 6 each 3 times
Weight 16 g

Range and input code chart

Classification Code Input type Range (C) Accuracy
HANYOUNG NUX D TH-540D -50.0 ~ 150.0 27T
exclusive sensor N TH-540N -40.0 ~ 90.0 57T
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BR6

«» Dimension and panel cutout (unit : m) A
® Dimension Temperature
6.5 Controller
- 77 R = 60.5 10
1 r -—, e, e, ) T
anm 1111 |C i
n
© T P R | © -1 §
' | * g Vg A N ! Y
® Panel cutout
" 7103 N
______ : ; i | é
g
® Sensor (TH540D/TH540N)
@5.0 White (+)
| O S ——
f : | Black (=)
40 1,960

(Caution) In case of using Diod sensor, the max temperature error may be =4 C
(Sensor error £2 °C and controller error £2 )

«» Connection diagram

ALM ouT &
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Temperature Controller

A ED6

se®a Digital temperature controller

Controller

+ Cooling control and heating control selection
+ Alarm output and timer output selection
+ ON/OFF and proportional control selection

+ 0.1°C /17 selection
+ Delay output time setting
«» Suffix code
Model Code Description
ED6 - [l}l:lil:l Il il:l Digital temperature controller
Fio .| ON/OFF control
Control type P } i 1 Proportional control
K : i Thermocouple K
Input P || RTD P00 Q (IEC)
C : } 4 — 20 mA DC (attach 250 Q of external resistance), 1 — 5V DC
M } Relay
Control output S ; SSR (voltage pulse output 5 V DC)
) A 3 Alarm or defrosting timer
Optional N N
P3| 10 - 24 v DC / AC, 50 - 60 Hz
FONCTSUpRI VoS P4] 100 - 240 V AC, 50 - 60 Kz

«» Specification

Input
Thermocouple input | K
RTD input Pt100 Q

DC rated voltage

1-5VDC (4-20nADC, 250 Q attach external resistance)

Input sampling time

500 ms

Input display resolution

1°C / 0.1 C display selection (usually less than the min indication value)

Input impedance

Thermocouple 10 Mo, RTD 200 ke, DC voltage 200 ko

Allowable signal source resistance

Thermocouple max 100 Q, DC voltage max 2 ko

Allowable wiring resistance

RTD max 10 Q (however resistance among 3 wires should be same)

Input compensation

+30 € (£30.0 C)

Input scaling

-1,000 ~ 5,000 (-199,9 ~ 999.9) (TSL ~ TSH within the range)

Input signal break detection

Exceeding 10 C from the max or min range will turn OFF the control output
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Performance

EDG

Display accuracy

+0.5 % of FS %1 Digit

Insulation resistance

Min 20 Mo (500 V DC)

Dielectric strength

2000 V AC, 50 / 60 Hz, for 1 min (oetween the different recharging terminal from each other)

Control function and output

Control type

Select ON/OFF or proportional control

Control action

Select reverse action (heating) or direct action {cooling)

Manual reset

1~ 100 % (amount of output)

ON/QOFF control hysteresis

1~ 507 (1.0 ~ 50,0 C)

ON/OFF control output delay time

0 ~ 240 sec

Proportional band

1~100 C

Proportional cycle

Relay output (fix with 20 sec), SSR output (fix with 2 sec)

Position of decimal point selection

0 ~ 2 (with setting 0 : 200, with setting 1: 20.0, with setting 2 : 2.00)

Auxiliary output function selection

Select alarm or defrosting timer

Alarm type

High alarm (absolute value) with heating control and low alarm (absolute value) with cooling control

Alarm setting range

-100 ~ 400 C (-100.0 ~ 400.0 C)

Alarm hysteresis

Alarm output delay time

1~ 50 (1.0~ 50.0 )
0 ~ 240 sec

Defrosting output time setting

ON time (0 ~ 999 minute), OFF time (0 ~ 999 minute)

® Output

Relay output

Contact composition : SP.D.T, 250 V AC, 5 A (resistive load)

Control output
SSR

Approx. 5 V DC (resistive load min 500 Q), approx. 50 nA max

Alarm output
- Relay

(alarm/defrost)

Contact composition : 1 ¢, 250 V AC, 5A (resistive load)
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Temperature
Controller

Temperature Controller

General specification

Power Supply Voltage

100 - 240 V AC, 50 — 60 Hz. 10 — 24 V DC / AC, 50 - 60 Hz

Voltage fluctuation

+10 % of the power supply voltage

Power consumption

Max 5 VA (220 V AC 60 Hz)

Ambient temperature

0~507T

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Storage temperature

25~ 65T

Vibration 10 - 55 Hz, peak amplitude 0.76 mm for 2 min each in 3 axis direction
Shock 300 %%, to the direction 6 each 3 times
Weight 16 g

Range and input code chart

Classification } Code Input type Range (C) Accuracy
Thermocouple K K -80.0 ~ 999.9
RTD P Pt100 Q -100.0 ~ 400.0
+ 0.5 % of FS * 1 Digit
Voltage/current 1-5V -1,000 ~ 5,000
(DC) 4 - 20 mh (scaling)

% Attach £0.1 % of 250 Q external resistance at the ends input terminal (both side) when input is within
the range of 4 — 20 nA,

160



HANYOUNG NLp{
ED6

«» Dimension and panel cutout (unit : m) A
® Dimension Temperature
Controller
6.5
77 ] 60.5 |10

B
& HATOUNG -' -'- -' E -
! 4 er &, e
® Panel cutout
P 7103 N
é}
g
- 90 -

«» Connection diagram

ALM ouT
RTD (Alarm) (Main)
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Temperature
Controller

Temperature Controller

HD6

Digital temperature controller

* Exclusive use for vinyl house open/close motor control

+1 stage and 2 stage

* Hysteresis setting by ON/OFF control
+ Operation by temperature and time setting
+0.1C display function

e» Suffix code

control operation by the set value

Model

Code Description

HD6- LI |:|:|:| Economical digital temperature controller

Control type | F

ON/OFF control

Input ‘ N

HANYOUNG NUX exclusive sensor (TH-540N) *Thermistor

Control output

Relay

i
|
Power Supply Voltage |P4 100 — 240 V AC, 50 - 60 Hz

«» Specification

Input

Input type (sensor)

HANYOUNG NUX exclusive sensor (TH-540D), (TH-540N),

Input sampling time

500 ns

Input display resolution

1T / 0.1 C indication selection (usually less than the min displaying value)

Input impedance

TH-540D (84 KQ), TH-540N (5 KQ)

Input signal break detection

Control output becomes OFF when exceeding 5 C from the max or min range

Performance

Display accuracy

+1 % of FS =1 Digit

Insulation resistance

20 MQ min (500 V DC)

Dielectric strength

2000 V AC 50 / 60 Hz for 1min (between the different recharging part)
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HD6

Control function and output A
Control type ON/OFF control Temperature
. Measured temperature ) set temperature then Close output Controller
Control action

Measured temperature { set temperature then Open output

Open 1 action temperature setting : =400 ~ 100.0 C (1 temperature set value ( measured value)
Close 1 action temperature setting : =40.0 ~ 100.0 C (1 temperature set value ) measured value)
Open 2 action temperature setting - ~1.0 ~ 1000 °C (1 temperature + 2 temperature set value { measured valug)
Close 2 action temperafure seting : ~1.0 ~ 40.0 T (1 temperature + 2 temperature sef value ) measured valug)

Temperature setting

open 1 action ON time : 1 ~ 999 minute(sec)
open 1 action OFF time : 1 ~ 999 minute(sec)
close 1 action ON time : 1 ~ 999 minute(sec)
close 1 action OFF time : 1 ~ 999 minute(sec)
open 2 action ON time : 1 ~ 999 minute(sec)
open 2 action OFF time : 1 ~ 999 minute(sec)
close 2 action ON time : 1 ~ 999 minute(sec)
close 2 action OFF time : 1 ~ 999 minute(sec)

Time setting

Control type selection : 1 action confrol/1action + 2 action control selection
Input compensation : £10.0 C

) Hysteresis : 0.1 ~ 25.0 C

Program setting ) ] ) ) .
Qutput ON time unit selection : min/sec selection

QOutput OFF time unit selection: min/sec selection

Open
Qutput Clp Contact composition : 1 a Contact X 2, 250 V AC, 5 A (resistive load)
ose
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Temperature Controller

General specification

Power Supply Voltage

100 - 240 V AC 50 - 60 Hz. 10 — 24 V DC/AC 50 - 60 Hz

Voltage fluctuation

+10 % of the power supply voltage

Power consumption

5 VA max (220 V AC 60 Hz)

Ambient temperature

0~50T

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Storage temperature

-25~657C

Vibration resistance

10 — 55 Hz, peak amplitude 0.76 mn for 2 min each in 3 axis direction

Shock resistance

300 %, 6 each in 6 axis direction, 3 times

Weight

116 g

Range and input code

Classification Code ‘ Input type Range(C) Accuracy
TH-540D -50.0 ~ 150.0
HANYQUNG NUX D +1 % of FS =1 Digit
exclusive sensor N TH-540N -40.0 ~ 90,0
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HD6
e«» Dimension and panel cutout (Unit : m)
® Dimension
. 77 - 85 60.5 | 10
4+ r ) T
i (I
=3 HATYOUNG -' —'- -' ] =
® Panel cutout
7103
o 5
- ) >
® Sensor (TH540D/TH540N)
@5.0 White(+)
O e S - ——
S 1,960 Black(-)
«» Connection diagram
NTC/Diode OPEN  CLOSE Power
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Temperature Controller

A RS6

Digital temperature controller
Controller

« Cooling control, heating control selection
« Alarm output 2 contacts
» For ON/OFF control only

« 0.1C display

« Set the time of delay output

e» Suffix code
Model Code Description
RS6 - [] | Digital temperature controller
K | K thermocouple
Input P | RTD Pt100 Q (IEC)
N | HANYOUNG NUX exclusive NTC (TH746)
«» Specification
Input
Thermocouple input K
RTD input PHOO Q, NTCHANYOUNG NUX exclusive)
Input sampling time 500 ms

Input display resolution

Select 0.1 C indication (normally less than the min indication value)

Input impedance

Thermocouple (10 MQ), RTD (200 KQ)

Allowable signal source resistance;

Thermocouple (250 Q max), DC voltage(2 KQ max)

Allowable wiring resistance

RTD (10 Q max. but resistance among 3 wires should be same)

Input compensation

99T

Input signal break detection

When exceeding the max or min range, control output becomes OFF
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Performance

RS6

Display accuracy

+1 % of FS £1 Digit

Insulation resistance

20 MQ min (500 V DC)

Dielectric strength

2000 V AC 50 / 60 Hz for 1 min, (between the different recharging part from each other)

Control function and output

Control type

Control action

Only for ON/OFF control

Reverse action (heating) or direct action (cooling) selection

ON/QFF control

. 00~997T
hysteresis
ON/OFF control output
) 0 ~ 9 minute
delay time
Alarm type High alarm, low alarm, hold high alarm, hold low alarm

Alarm setting range

Input range limit

® OQutput
Control output Relay Contact composition : 1 ¢ contact. 250 V AC, 3 A (resistive load)
Alarm output (ALiG:'Ii)II_ ) ﬁg;lsalti:\:eclc:)n;g?sition *1a contact. 2560 V AC, 3 A
General specification
Power Supply Voltage |12 V AC 60 Hz

Voltage fluctuation

+10 % of the power supply voltage

Power consumption

5 VA max

Ambient temperature

0~507C

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Storage temperature

-25~657T

Vibration

Shock

10 — 55 Hz, peak amplitude 0.76 mm for 2 min each in 3 axis direction

300 %, 6 each, 3 times

Range and input code chart

Classification Code Input type Range(T) Accuracy
Thermocouple K K -50.0 ~ 199.9
RTD P Pt100 -199.9 ~ 199.9
+1 % of FS 1 Digit
e N NTC -40.0 ~ 80.0
exclusive

167

Temperature
Controller



Temperature Controller

A e» Dimension and panel cutout (Unit : m)

Temperature ® Dimension
Controller | 72 6 60 I 10 71

oUTm

5| || .’9575'23 lll =

@

30.5

HAMYOUNG Rs6

® Panel cutout ® Sensor (TH746)

66.5'¢° .
grol s e—
0 i & 40 1,960
o
g
| 100
«» Connection diagram
MAIN
£ coM AL AL2 12Vac
«» Accessory
@ Power transformer
Model TR-6
Capacity 3 VA
Primary voltage 110 / 220 V AC (dual usage), 60 Hz
Secondary voltage 12 V AC
@ Dimension (Unit : mm)
59.0
27.0
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TP3 A
5 channel digital indicator )
ontroller

+ Indicates 5 contacts temperature with 1 instrument
+ Temperature deviation compensation function in each channel

+ Channel fix/channel automatic switch selection
+ Automatic switching time selection in each channel

«» Suffix code

Model Code Description
THE= O : [ | 5 channel indication thermometer 96(W) X 48(H)
K i K thermocouple
Input J i J thermocouple
P i Resistance Temperature Detector (RTD) Pt 100 Q (IEC)
Power supply voltage ‘Pd 100 — 240 V AC 50 — 60 Hz

«» Specification

Input
Input by the suffix code (same input 5 contacts)
Thermocouple K, J
RTD Pt100 Q(IEC)

Input sampling time 500 ms
Input display resolution  Usually less than 1 C
Input impedance Thermocouple and DC voltage input (/) : 1 Mo min, DC rated voltage(V) : approx. 1 Mo
Allowable signal source resistance | Thermocouple (2560 Q max). DC voltage (2 ko max)
Allowable wiring resistance | RTD 10 Q max (but resistances among 3 wires should be same)
Allowable input voltage = Within £10 V (thermocouple, RTD, DC voltage(n/)), within £20 V (DC voltage(V))
Input compensation Compensation by internal parameter
Cold junction compensation error | +£2.0 °C (0 ~ 50 C)

Performance

Thermocouple +(0.5% of indicated value +1 Digit) or £3 °C (bigger one)

RTD +(0.5 % of indicated value %1 Digit) or =2 C (bigger one)
Insulation resistance | 20 Mo min(500 V DC)

Dielectric strength 2000 V AC 50 / 60 Hz for 1 min (between the different recharging part) from each other

Display accuracy
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Temperature Controller

General specification

Power Supply Voltage

100 - 240 vV AC 50 - 60 Hz

Voltage fluctuation

+10 % of power supply voltage

Power consumption 5 VA max
Ambient temperature | 0 ~ 50 C
Ambient humidity 35 ~ 85% RH (without dew condensation)
Storage temperature 25 ~657T

Vibration resistance

10 — 55 Hz, peak amplitude 0.76 mm for 2 min each in 3 axis direction

Shock resistance

300 %, to the 6 direction each 3 times

Weight

400 g

Range and input code chart

Classification Code Input type Range(C) Accuracy
K K -50 ~ 1,200 +(0.5% of indicated value 1
Thermocouple o o
J J -50 ~ 800 Digit) or £3 C (bigger one)
+(0.5% of indicated value +1
RTD P P00 Q =100 ~ 400

Digit) or £2 C (bigger one)

e» Dimension and panel cutout (unit : m)

48

® Dimension ® Panel cutout
92+8‘8
96 12.5 100 , ‘ f—
- T i ' i P
| | 155
& r|c = - ! | *
FEP AL || === o o =
Aute <F —_— — Ty) ~
| ~
_— ) ., =" , ,

«» Connection diagram

RTD

RTD
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BK6-M A

Multi input digital indicator
- Controller

* Multi input (thermocouple, RTD, voltage/Current)

* Retransmission output (4 - 20 mA DC)

* Temperature unit selection

*Measured value compensating function

«» Suffix code

Model Code Description
BK6-M O Multi input digital indication thermometer 72(W) X 36(H) mm
N
Optional g one
1 RET (Retransmission output 4 — 20 nA DC)

«» Specification

Input
Input Multi input (select by using the parameter)
Thermocouple K, J,E,T,R B S L N, U W, PL2
RTD PHOO Q(IEC), KPt100 Q
Input sampling time 500 ms
DC voltage 1-5V 4 -20mv), =10 - 20 mV, 0 — 100 mV
Input impedance Thermocouple and DC voltage input(iV) : 1 Mo min, DC voltage input(V) : approx 1 Mo

Allowable signal source resistance | Thermocouple (100 Q max). DC voltage (2 ko max)

Allowable wiring resistance = RTD 10 Q max (but resistances among 3 wires should be same)

Allowable input voltage = Within £10 V (thermocouple, RTD, DC voltage(nV)). within £20 V (DC voltage(V))
Input compensation Compensation by internal parameter

Standard contact compensation error - +£2.0 'C (0 ~ 50 C)

Performance
Thermocouple +0.5 % of FS +1 Digit)
Display accuracy RTD +0.5 % of FS %1 Digit)
DC voltage, current +0.5 % of FS %1 Digit)
Insulation resistance 20 Mo min (500 V DC)
Dielectric strength 2000 V AC 50 / 60 Hz for 1 min, (between the different recharging part from each other)

% Please refer to the range and input code chart for detailed display accuracy
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Temperature Controller

A General specification

Power Supply Voltage 100 - 240 V AC 50 - 60 Hz
Temperature
Controller Voltage fluctuation +10 % of power supply voltage

Power consumption 4 VA max

Ambient temperature 0 ~ 50 C (without dew condensation)

Ambient humidity 35 ~ 85% RH

Storage temperature -25 ~ 65 C (without dew condensation)

Vibration resistance 10 — 55 Hz peak amplitude 0.76 mn for 2 hours each in 3 axis direction
Shock resistance 300 % to the 6 direction each 3 times

Weight 120 g

Range and input code

Classification = Code Input Range (C) Accuracy
1 K -200 ~ 1370 "2
2 K -199.9 ~ 9999 "2
3 J -199.9 ~ 999.9 "2
4 E -1999 ~ 9999 ™2
5 T -199.9 ~ 4000 *2 +05 % of FS £ 1 digit
Thermocouple o R 0~ 1700 :2

- 7 B 0 ~ 1800 1
8 s 0 ~ 1700
9 L -199.9 ~ 9000 *2
10 N -200 ~ 1300 10 % of FS * 1 digit
11 U -199.9 ~ 4000 *2
12 W 0 ~ 2300 +05 % of FS + 1 digit
13 PL2 0 ~ 1390

21D 20* KPH00 Q -199.9 ~ 5000 3
21 PHO0 Q -199.9 ~ 640.0 '3
30 1-5v |

_ +0.5 % of FS + 1 digit
DC voltage 32 -10-20V Scaling set
33 0-100 v (-1999 ~ 9999)
DC current  30* 4-20m |

*1 range 0 ~ 400 C : £10 % of FS £1 Digit

*2 less than 0 °C @ £10 % of FS £1 Digit

*3 -150.0 ~ 150.0 C max : £1.0 % of FS £1 Digit

% When using DC current input, please attach 0.1 % of 250 Q resistance in between the input terminals after
selecting the code number "30",
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«» Dimension and panel cutout (Uit : m) A
® Dimension Temperature
Controller
72 5 100.5
‘ 87.5

HIIIT O )] — A

] 1 D[

I ggg ©© =— [

30.5

® Panel cutout
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Temperature Controller

A «» Parameter composition and initial setting value

Temperature
Controller

+ Display level selection mode
* Current B S S S S S S e S T T T T
temperature |

: ©
[ 22} —[disP]—[ ]~

3 sec

+ Retransmission output groupE

o 4 |
] nP rEE
v v
Uni E
Fr-H -
v
S Fr-l

L
4—"..
puing

# Display Retransmission

5‘#_ -‘r_ output group only with
+ the level 2 selection
v

b RS
v

|
i
c
[and

Meaning

[ Set information Display condition

Default value

@ Input group display

select the input types and set the mode that is related fo the inputs. =

@ Input type selection

select the input signal and measurement range number (refer)| display at all times | selection number 1

@ Unit selection T/IF thermocouple and RTD i©
High Within the range limit 1370
© High range ) 9 display at all times
® Low range (refer to the input types and range) FR—H ) FR-L - 200
&) Postion of decimal point selection (with voliage input) | DC voltage : 0 — 3 select the position with 0-3 sefting ~ |with voltage input (v, V) 1
(@ High scale ~1999 - 9999 but SLH ) S with voltage input, 1000
Low range position of decimal point is selected by DP-P (v, V) 00
© Process value filter setting Select the Process value filter display at all times OFF

0 Process value compensation sefting

Measured value compensation setting

display at all times | EUS(0.0 %)

{ Burn—out

Burn—out display at all times

ON
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HN100 A

Digital indicator
en Controller

Digital Temperature

obt

* Large size LED display (font 34 x 56mm)
* [P57 water proof type
« Stainless external case

+ Suitable for Sauna, sports center, vinyl house, o]
green house and etc \.q

«» Suffix code

Model Code Description
HN100- |:|i [] Digital temperature indicator 275(W) X 170(H)
Input 1 i Resistance Temperature Detector(RTD) Pt100 Q (IEC)
21 4 - 20 nA DC (measurement range 0 ~ 100 C fixed)

Measurement 1| -100 ~ 400 C
[k 2 -199~999C

«» Specification

Input

Input sensor RTD : Pt100 Q(IEC)
Input sampling time| 500 ms
Input display resolution| Normally less than 1 C of indication value .
Allowable wiring resistance | RTD (max 10 Q, but resistances among 3 wires should be same)
Allowable input voltage| Within £10 V (thermocouple, RTD, DC voltage(nV)), within £20 V (DC voltage(V)).

Function

RTD
4 - 20 nA DC
Insulation resistance = 20 MQ min (500 V DC)
Dielectric strength | 2,000 V AC 50/60 Hz, for 1 min (between the different recharging part from each other)

Display accuracy +(0.5 % of process value %1 Digit) or 2 C (bigger one)
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Temperature Controller

Temperature
Controller

General specification

Power Supply Voltage |

12 V DC (length of power line: standard 1.8m)

Voltage fluctuation

+10 % of power supply voltage

Power consumption 5 VA max
Ambient temperature | -10 ~ 70 C
Storage temperature | -25 ~ 80 T

Vibration resistance

10 — 55 Hz, peak amplitude 0.76 mm for 2 min each in 3 axis direction

Shock resistance

300 %, to the direction 6 each 3 times

Weight

1,900 g

Range and input sensor

Input sensor Range(C)

=100 ~ 400

RTD Pt100 Q (IEC) 199 ~ 99.9

DC current 4 -20nmADC 0~ 100
Length of sensor Standard 1.5 m

«» Dimension and panel cutout (Unit : m)

@ Dimension ® Panel cutout
_ 275 _
275 34.4 140
- 2-R2.75
Digital Temperature {( & }—6
(=]
p— r 2-R5.0 2l
: cot
HN100 HANYOUNG
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AT6

Digital indicator

+0.5 % high accuracy indicator
+ Simple exclusive indication

« Free voltage (100 - 240 V AC)
* Font height 11 mm, LED applied

«» Suffix code

A

Temperature
Controller

EUEEN

HANYOUNG

Model Code Description
AT6 - | Digital temperature indicator 72(W) X 36(H) X 94.5(D) mn
K K thermocouple
) J thermocouple
P1 Resistance Temperature Detector(RTD) PH00 Q(-199 ~ 600 T Range)
p2 Resistance Temperature Detector(RTD) Pt100 Q(-199.9 ~ 199.9 C Range)
Input G |0-5VvDC
V 1-5VDC
F 0-10Vv DC
C 4 -200nADC
«» Specification
Input
Thermocouple K, J
RTD Pt100 Q (IEC)
DC voltage 0-5V,1-5VvV,0-10V
DC current 4 -20nmADC
Input sampling time | 500 ns

Input display resolution | Usually less than indication value 1 (0.1 C)

Input impedance

1 MQ (thermocouple and DC voltage)

Allowable signal source resistance. Thermocouple (100 @ max), DC voltage (2 KQ max)

Allowable wiring resistance RTD (10 © max) but resistances among 3 wires should be same

Allowable input voltage | Within =10 V (thermocouple, RTD, DC voltage)
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Temperature Controller

A Performance

Temperature Display accuracy +0.5 % of FS
Controller Insulation resistance | 20 M2 min (500 V DC)

Dielectric strength 2,000 V AC 50/60 Hz, for 1min, (between the different recharging part from each other)

General specification

Power Supply Voltage | 100 — 240 V AC 50 — 60 Hz

Voltage fluctuation +10 % of power supply voltage

Power consumption 5 VA max

Ambient temperature | 0 ~ 50 T

Storage temperature | -25~ 65T

Vibration resistance 10 - 50 Hz, peak amplitude for 2 h each in X, Y and Z direction

Shock resistance 300 %

Weight 150 g

Range and input code chart

Classification Code Input Range(C)
K K thermocouple 0~12007TC
Thermocouple J J thermocouple 0~ 600 T
P1 -199 ~ 600 C
RTD P2 Pioo & -199.9 ~ 199.9 C
G 0-5VDC 0~100C
DC voltage i 1-5vDC 0~100 C
F 0-10VDC 0~1007C
DC current c 4 - 20 nA DC 0~1007T

e» Dimension and panel cutout (Unit : m)

® Dimension
: 72 | 6, 80.0 14.5 |

(555 0 O

HANYOUNG AT6

36
30.5
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AT6

® Panel cutout A
66.5%°

Temperature

Controller

40
|
i
|
i
1
i
|
i
|
1
\
|
1
|
!
1
!
|
31*9°

100-240 Va.c
\T-.C/ 50-60 Hz
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Temperature Controller

A AT3

L=Etd  Digital indicator

Controller
*0.5 % high accuracy indicator
* Simple exclusive indication
* Font height 14.2 mm, LED applied

HANYOUNG

AT3
T ————  UoTL ocaicn |

e» Suffix code

OO.

Model Code Description
AT3 - [ Digital temperature indicator. 96(W) X 48(H) mn
K thermocouple
Input KP Select K or RTD by internal dip switch
RTD PH0O0 Q
R R thermocouple
Specification
Input
Thermocouple K, R
RTD Pt100 Q(IEC).
Input sampling time | 500 ns

Input display resolution

Usually less than indication value 1 °C (0.1 C)

Input impedance

1 Mo (thermocouple and DC voltage)

Allowable signal source resistance

Thermocouple (100 Q@ max)

Allowable wiring resistance

RTD (10 @ max) but resistances among 3 wires should be same

Allowable input voltage

Within £10 V (thermocouple, RTD, DC voltage)

Performance

Display accuracy

+0.5 % of FS

Insulation resistance

20 Mo min (500 V DC)

Dielectric strength

2,000 V AC 50/60 Hz, for 1min, (between the different recharging part from each other)

General specification

Power Supply Voltage

110/220 V AC 50/60 Hz (Dual usage)

Voltage fluctuation

+10 % of power supply voltage

Power consumption 4 VA max,
Ambient temperature 0~507T
Storage temperature | 25 ~ 65T

Vibration resistance

10 — 50 Hz, peak amplitude for 2 hrs each in X, Y and Z direction

Shock resistance

300 %, direction to 6, each 3 times

Weight

Approx. 282 g
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Range and input code chart
Classification Code Input Range(C) A
R R 599 ~ 1699
Controller
Thermocouple K K 0 ~ 1,300
(front panel deep switch) 0.0 ~ 200.0
= ~
o 5 PH0O0 Q _ 99 ~ 600
(front panel deep switch) -199.9 ~ 199.9
e» Dimension and panel cutout (Unit : m)
AT3
@ Dimension
| =8 | J2, 88 12,
I I I |
(o7
[e0] — /— —
< — — —— —
—C—/— /3
HANYOUNG [
DIGITAL \NDJGATO% =
® Panel cutout i
917¢
B El
<
Yo}
M~
T
i
e =
i
1
‘| 120
«» Connection diagram «» K/P mode selection
K(CA) <G—=>> P00 Q
# K type : K thermocouple
P type : P00 Q@ Resistance
RTD e
220 Vac
%0180 Hz (Dual usage) Temperature detector
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Temperature Controller

A BK3

L=Etd  Digital indicator

Controller
*0.5 % high accuracy indicator
* Simple exclusive indication
* Power supply voltage 110/220V AC
* Font height, 14.2/20.0 nm LED applied

e» Suffix code

Model Code Description
BK3— i Digital Temperature Indicator 96(W) X 48(H) mn
:1 K thermocouple (refer to the range and input code chart)
J J thermocouple
R R thermocouple
P1 Resistance Temperature Detector(RTD)
Input p2 Pt100 Q (refer to the range and input code chart)
G 0-5VvDC
\% 1-5VDC
F 0-10VvDC
C 4-20VDC

«» Specification

Input

Thermocouple K J, R

Input sensor RTD : PHOO Q(IEC)

DC voltage 0-5VvDC,1-5VDC 0-10VDC

DC current 4 - 20 nA DC

Input sampling time = 500 mns

Input display resolution | Usually less than indication value 1 °C (0.1 C)

Input impedance | 1 Mo (thermocouple and DC voltage)

Allowable signal source resistance. Thermocouple (100 Q@ max), DC voltage (2 KO max)

Allowable wiring resistance, RTD (10 Q max) but resistances among 3 wires should be same

Allowable input voltage Within £10 V DC (thermocouple, RTD, DC voltage)
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Performance

BK3

Display accuracy

+0.5 % of FS +1 Digit (but, if less than 599 C with R input, warranty not applied)

Insulation resistance

20 MO min (500 V DC)

Dielectric strength

2,000 V AC 50/60 Hz, for 1 min, (between the different recharging part)

General specification

Power Supply Voltage

110/220 V AC 50/60 Hz (Dual usage)

Voltage fluctuation

+10 % of power supply voltage

Power consumption

4 VA max

Ambient temperature

0~50T7T

Storage temperature

2565 RE

Vibration resistance

10 — 50 Hz, Peak amplitude for 2 hrs each in X, Y and Z direction

Shock resistance

300 % each in X, Y and Z direction for 3 times

Weight

350 g

Range and input code chart

Classification |Code Input Range(C)
K 0~13007C
K1 K Thermocouple 00 ~ 200.0
Ui el J J Thermocouple 0 ~ 400
R Thermocouple 599 ~ 1,699
P1 —-199 ~ 600 C
RTD P2 P00 2 1999 ~ 199.9 C
G 0-5vDC
DC voltage v 1-5vDC 0 ~ 100
F 0-10VDC
DC current © 4 - 20 mA DC
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Temperature Controller

A e» Dimension and panel cutout (Unit : m)

Temperature BK3
Controller

® Dimension

=
L2
Ca
48.0 -

92

T

-

|

|
45*%

70

122

«» Connection diagram

OaOa0a0202020202020

6.9

20|

100.2

44.8
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HY-4500S/4700S/5000 A
Analog indication temperature controller

* Proportional control or ON/OFF control

* Simple temperature setting

* Built=in auxiliary output (HY-4700)

*Plug in type

(convenient repairing, inspecting and exchanging)

«Burn out function (output OFF with sensor break)

* Control action does not get influenced even with
the break down of indicator

«» Suffix code

Model Code Description
HY- ] EHDEDED 0| Analog indication temperature controller
45005 | | | | | 96W) X 96(H)
Dimension | 47008 | | | | | 98(W) X 96(H) (auxiliary output: L.M)
5000 L | 72W) X 72(H)
. F 1 1 : l ON/QFF control (2 position control)
P 0 | Proportional control
K l : i K thermocouple
o ‘} i i J thermocouple
R 3 i 3 R thermocouple
Input D i i 1 Resistance Temperature Detector(RTD) KPt100 Q
P 1 : 1 Resistance Temperature Detector(RTD) P00 Q (IEC)
Vi . |1-5vDC
cl | . |a-20moe
M : i Relay
Control output (€ i i Current output (4 = 20 mA DC)
S 1 SSR (12 V DC voltage pulse output)
N, | | NONE
Sub output(L.M) O) | Lowaction
(apply only with the model HY-4700) P | High action
W i Low/High action
Gontrol aperation R § Reverse action (heating control)
D Direct action (cooling control)
Range code Select the standard range code
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Temperature Controller

A «» Specification

Temperature
Controller

Input

Thermocouple

K J, R

RTD

Pt100 Q, K Pt100 Q(139.6 Q when temperature is 100 C)

DC voltage input

1-5VDC, 4-20nADC

Input impedance

Thermocouple and DC voltage input(V) : approx. 1 Mo

Allowable signal source resistance

Allowable wiring resistance

Thermocouple (100 Q max). DC voltage(2 KQ max)
RTD 10 Q@ max. (but resistances among 3 wires should be same)

Allowable Input voltage

Within £10 V (thermocouple, RTD, DC voltage)

Cold junction compensation error

+2,0C (0~ 50 )

performance

Display accuracy

+2 % of FS %1 Digit

Insulation resistance

20 MQ min (500 V DC)

Dielectric strength

2,000 V AC. 50/60 Hz, for 1min, (between the different recharging part from each other)

Control function and output

Control type

Proportional cantrol, ON/OFF control (selected by the composition of suifix code)

Control action

Range setting

Reverse action or direct action (selected by composition of suffix code)

Same as the input range chart

Proportional band

1~10 % of FS (HY-4500 variable) (Model HY-4700, and HY-5000 are fixed with 3 % of FS)

Manual reset (M.R)

+10 % of M.V(amount of output)

Proportional cycle

Approx. 25 ~ 30 sec(relay output), approx. 2 ~ 4 sec(SSR output)

Hysteresis

Fixed to approx, 2 % of FS, (ON/OFF control)

Input signal break detection

When exceeding 10 C from the range limit, output becomes OFF.

Auxiliary output (L.M)

Only with the Model HY-4700. High, low, high/low action (refer to suffix code)

Auxiliary output setting range

Auxiliary output hysteresis

approx. 50 C regarding the main setting (400 C range standard)
1 C fixed

® Output
Control Relay output Contact : 1 ¢, 250 V AC. 3 A (resistive load)
output SSR Approx, 12 V DC (resistive load min 800 Q)
Current 4 - 20 nA DClresistive load max 600 Q)
Sub output(L.M) Relay Only with Model HY-4700. contact : 1 ¢, 250 V AC 3 A (resistive load)
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HY-4500S/4700S/5000

General specification A

Power Supply Voltage 110/220 V AC 50/60 Hz f—
Voltage fluctuation +10 % of power supply voltage Controller
Power consumption 3 VA max
Ambient temperature 0-507TC
Ambient humidity 35 ~ 85 % RH (without dew condensation)

Storage temperature -25~657T
Vibration resistance 10 — 55 Hz, peak amplitude 0.76 mm, for 1 hr each in 3 axis direction
Shock resistance 300 "%, direction to 6 each 3 times

Weight HY-5000 : 450 g, HY-4500S : 600 g, HY-4700S : 800 g

Range and input code chart

o HY-4500S, HY-4700S HY-5000
Input Range(C) Input Range(T)
1 Pt100 @ -50 ~ 50 Pt100 @ -50 ~ 50
3 PHOO Q -50 ~ 100 PHO0 Q 0 ~ 100
5 P00 Q 0 ~ 100 K, P00 Q 0 ~ 200
6 - - K, P00 Q 0 ~ 300
7 K, Pt100 Q 0 ~ 200 K, Pt100 Q 0 ~ 400
8 K, P00 Q 0 ~ 300 K 0 ~ 600
9 K, J, P1100 Q 0 ~ 400 K 0 ~ 800
10 K 0 ~ 600 K 0 ~ 1200
11 K 0 ~ 800 - -
13 K 0 ~ 1200 - -
14 R 0 ~ 1600 - =

«» Dimension and panel cutout (unit : m)
HY-4500S, 4700S

® Dimension ® Panel cutout o8
9070
‘ 96 , 27 125 ) | J
|l|l|\IlI\lllllllll\Illllllllﬁ\lIIIIII‘I\HHHI‘HHHHI‘ I ‘ @©

96

120

ET

120
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Temperature Controller

A HY-5000
® Dimension ® Panel cutout
+0.7
Controller 6870

122.3

—}-| %

67.5
100

12| [13] 109.3 |
11

«» Connection diagram

HY-4500S HY-4700S

CURRENT/SSR
OuTPUT

4~20mA do 12Vde

4~20 mA [ SSR
OUTPUT

%

220V ac

>
RTD =
110Vac
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HY-3000 / AF1 A
Deviation indicating temperature controller
ontrotier

* Proportional control or ON/OFF control
* Simple temperature setting
* Burn out function

(output OFF with sensor break)
+ Control action does not get influenced
by the break down of indicator

AR
RN
RESRRRE

e» Suffix code
Model Code Description

HY-3000 o 96X96
Dimension YO
imensi OO0 g

AF1- P |
ON/QFF control (2 position control)

Deviation indicating temperature controller

Control type

Proportional control

K thermocouple

J thermocouple
Resistance Temperature Detector(RTD) Pt100 Q (IEC)
1-5VvVDC
4 -20nADC
# Relay
% Current output (4 — 20 nA DC)
SSR (12 V DC voltage pulse output)
% NONE
% High action

K
J
Input P
\%
&

M
Control output c
S

N

Sub output(SUB) 0
(only with model AF1) p
w

Low action

% High/Low action

% Reverse action (heating control)

Control operation

% Direct action (cooling control)
Range code Select the standard range code
# Applied only to the AF1
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Temperature Controller

A «» Specification

Temperature Input
Controller
Thermocouple K, J

RTD P00 Q, KPHOO Q(139.6 Q when temperature is 100 C)
DC voltage input 1-5V DC 4 - 20 nA DC (only with AF1)
Input impedance Thermocouple and DC voltage input approx. 1 Mo

Allowable signal source resistance | Thermocouple (100 Q max). DC voltage (2 ko max)
Allowable wiring resistance | RTD 10 Q max. (but resistances among 3 wires should be same)

Allowable input voltage | Within £10 V (thermocouple, RTD, DC voltage).

Cold junction compensation error| £2.0 C (0 ~ 50 C)

Performance

Display accuracy | £2.5 % of FS (HY-3000), +1.0 % of FS (AF1)

Insulation resistance | 20 Mo min (500 V DC)

Dielectric strength 2,000 V AC 50/60 Hz, for 1min, (between the different recharging part from each other)

Control function and output

Control type Proportional control, ON/OFF control (selected by composition of suffix code)
Control action Reverse action or direct action (selected by composition of suffix code)
Range setting Same as the input range chart

Proportional band HY-3000 : 2.5 % of FS (Fixed), AF1: £3 % of FS (Fixed)

Manual reset(M.R) +10 % of M.V (amount of output). only with Model AF1

Proportional cycle Approx. 25 ~ 30 sec (relay output), approx. 2 ~ 4 sec (SSR output)

Hysteresis Fixed to approx. 2 % of FS, (ON/OFF control, 400 C standard)

Input signal break detection | When exceeding the range limit, output becomes OFF.

Sub output (SUB) Only with Model AF1. High, low, high/low action (refer to suffix code)

Sub output setting range | Approx. 50 C regarding main setting (400 C range standard)

Sub output hysteresis 1 C fixed

® Output
St Relay output| Contact : 1 a, 1 b, 250 V AC. 3 Alresistive load) (HY-3000), 5A (AF1)
- SSR Approx. 12 V DC (resistive load min 800 Q)
Current | 4 — 20 nA DC (resistive load max 600 Q)
Sub output Relay Only with Model AF1, contact : 1a, 250 V AC. 3 A (resistive load)
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HY-3000 / AF1

General specification A
Power Supply Voltage 110/220 V AC 60 Hz

Temperature

Voltage fluctuation +10 % of the power supply voltage Controller
Power consumption 3 VA max
Ambient temperature 0~507T
Ambient humidity 35 ~ 85 % RH (without dew condensation)
Storage temperature -25~657T
Vibration resistance 10 — 55 Hz, peak amplitude 0.76 mm, for thr each in 3 axis direction
Shock resistance 300 %

Weight 400 g (HY-3000), 350 g (AF1)

Range and input code chart

— HY-3000 AF1

Input Range(C) Input Range(C)
1 = = P00 Q -99 ~ 99
3 P00 Q -50 ~ 100 = =
4 K, J, PH100 Q 0~ 100 P00 Q 0~ 99
5 K, J, PHOO Q 0 ~ 200 K, Pt100 Q 0 ~ 199
6 K, J, Pt100 Q 0 ~ 300 K, PH100 @ 0~ 299
7 K, J, PHOO Q 0 ~ 400 K, PHOO Q 0 ~ 399
8 K 0 ~ 600 = =
9 K 0 ~ 800 - =
11 K 0 ~ 1200 = =

e«» Dimension and panel cutout (Unit : m)
AF1
® Dimension ® Panel cutout
17 : 4575°
8 17 100

= m ==
==
[T
= =

) 8- 30%

ElElE]

ICIGIE!

[E=] 1=z ]

=]
R

[
X I—I L°A_J A X

I
[l

75
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Controller

Temperature Controller

® Dimension

14.3

%,

2
_—
96

.wmf‘,m

@
Gl
w
@
=)

Rt
&
&

&
=22

“,
i

[
w3

i
H
=
fe

«» Connection diagram

AF1(built in alarm output)

110 Vac/220 Vac

88

120

10 Vac/220Vac

® Panel cutout

89

89" |

110 Vac/220 Vac

60Hz
110Vac
—(9)

220Vac

120
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HY-1000/2000/ND4 A

Non-indicating temperature controller Temperature

Controller

* Proportional control or ON/OFF control
*Simple temperature setting
*Plug in type

(convenient repairing, inspecting and exchanging)
*Burn out function (output OFF with sensor break)
* Strong durability from the vibration and shock so
possible to install directly to the machine

«» Suffix code

Model Code Description
Hy-1000 |00 00,010 O: 0] 72W) X 72(H) m
HY-2000 CL | 9w X 96(H) m
ND4 ; L | 4BW) X 48(H) mm
F i I ON/OFF control (2 position control)
Control type I : : 1| Proportional control
K i | i i K thermocouple
Input J i i i i J thermocouple
P i 1| Resistance Temperature Detector (RTD) Pt100 Q(IEC751)
Control output ‘ M| i b Relay
Alarm output ‘ N | } : None (*.Model ND4 does not display)
R i : Reverse action (heating control)
Control action T - : =
D: Direct action (cooling control)
Range code ‘ i Select the standard range code
Terminal ‘ T | ND4 terminal type

% ND4 : Please select power voltage (110 V AC or 220 V AC)

«» Specification

Input
Thermocouple K, J (J type only for HY=2000)
RTD PHOO Q(IECT51)
Input impedance Approx. 1 Mo (thermocouple input )

Allowable signal source resistance| 100 Q max (thermocouple input)

Allowable wiring resistance | RTD 10 Q max. (but resistances among 3 wires should be same)

Allowable input voltage | Within £10 V (thermocouple, RTD, DC voltage)

Cold junction compensation error| 2.0 C (0 ~ 50 C)
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Controller

Temperature Controller

Control function and output

Control type

Proportional control, ON/OFF control (selected by the composition of suffix code)

Control action

Reverse action or direct action (selected by composition of suffix code)

Range setting

Same as the input range chart

Proportional band

3 % of FS

(Fixed)

Proportional cycle

Approx. 25 ~ 30 sec (relay output), approx. 2 ~ 4 sec (SSR output)

Hysteresis

Fixed to approx. 2 % of FS, (ON/OFF control, 400 C Standard)

Input signal break detection

When exceeding the range limit, output becomes OFF,

Control output

Relay (1 ¢, 250 V AC 3 A resistive load)

General specification

Power supply voltage

110 / 220 V AC 60 Hz (ND4 : 110 V AC or 220 V AC).

Voltage fluctuation

+10 % of power voltage

Power consumption

3 VA max

Insulation resistance

Min 20 M (500 V DC)

Dielectric strength

2,000 V AC 50/60 Hz, for 1 min (between the different recharging part from each other)

Ambient temperature

0~507C

Ambient humidity

35 ~ 85 % RH (without dew condensation)

Storage temperature

—-25 ~ 65

Vibration resistance

e
10 — 55 Hz, peak amplitude 0.76 mn, for 1hr each in 3 axis direction

Shock resistance

300 %

Weight

HY-=1000 :

400 g, HY-2000 : 400 g, ND4 : 200 g

Range and input code chart

HY-2000 HY-1000 ND4
Code Input Range(C) Input Range(C) Input Range(C)
1 - - P1100 Q -50 ~ 50 PHOO Q -50 ~ 50
2 Pt100 Q =50 ~ 100 = - P00 Q =100 ~ 100
3 S S Pt100 Q 0 ~ 100 PHOO Q 0~ 100
4 K, J, Pt100 Q 0~ 100 = - - -
5 K, J, PHOO Q 0 ~ 200 K, Pt100 Q 0 ~ 200 K, Pt100 Q 0 ~ 200
6 | K, J, PHOO Q 0 ~ 300 K, PH100 Q 0~ 300 K, PHOO Q 0 ~ 300
7 K, J, PHOO Q 0 ~ 400 K, Pt100 Q 0 ~ 400 K, PHOO Q 0 ~ 400
8 K 0 ~ 600 K 0 ~ 600 - -
9 K 0 ~ 800 K 0 ~ 800 - 5
10 = = K 0 ~ 1200 = S
11 K 0 ~ 1200 = - - -
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HY-1000/2000/ND4

«» Dimension and panel cutout (Unit : m) A
HY-1000 Temperature
. . Controller
@ Dimension ® Panel cutout
+0.7
109.2 e8|
72 13 97.2 W
| ‘Eéog
X a8
|
93
HY-2000
©® Dimension ® Panel cutout
90'°
103.9 1
96 14.3 95.5 ‘ i
150 T ] ;GOE‘:
w:\‘\\\“““ """’%, >
8 | === ||% S }
Soo |
ko1 I N
S—
29 ‘
|
120
I
ND4 (Socket type)
@ Dimension ® Panel cutout
.16 78 4505
\ - 63.7 |14 ! —
T D)
” — i
e — =
[I — 3
L
60
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Temperature Controller

ND4 (Terminal type)
® Dimension

® Panel cutout

795

+0.6

«» Connection diagram
HY-1000

220 Vac
RTD 60Hz
110 Vac
1

A

110Vac /220Vac
60 Hz

3A 250 Vac

60

HY-2000

110 Vac/220 Vac
60Hz

220Vac
110Vac

ND4 (Socket type)

CURRENT/ SSR

QUTPUT
4~20 mA/

Ox
012 Vde

0Vac /220 Vac =

@ S ;\‘1JH2
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D55 A
Portable thermometer
ontrotier

* Temperature indication by large LCD

* Temperature unit selection

* Thermocouple selecting function (K, J)

* Indication value hold, max value/min value indication

*Display the individual temperature and temperature
difference by using 2 contacts measurement input

eo» Suffix code

Model Description

D55 Portable indication thermometer

«» Specification

Input
Thermocouple K, J
Thermocouple spec If purchased model D35, K type sensor is included (Model: TC-POP)
Input K type thermocouple J type thermocouple
-100 ~ 1300 C -50 ~ 760 T
Sensor type and Resolving 0.1°c, =50 ~ 1200 C 0.1, -50 ~ 760 C
measurement range ROWEr 11 (beyond the range of-50 C ~ 1200 C) 17T, -100~-50C
Accuracy | +(0.1 % of indication value + 0.7 '¢) | £(0.1 % of indication value+ 0.8 )

Function

Display Display the temperature and function in the large LCD

Measurement of temperature display Display the measured temperature value of thermocouple which is connected to the input

Temperature unit display Select Celsius or Fahrenheit by using front key button

Hold mode Display the measured temperature which is the value right before performing the hold function,

Max/min value selection| Display the max and min value alternatively by using the front panel key button

Battery replacing Display the shortage of battery on the screen

Thermocouple selection | Display the type of thermocouple which has been set in the instrument
Auto selection This insirument is 2 contact inputs which automatically display T, T2 and Ti=T2 temperatures in order by pressing ‘AUTO' bution,
Individual temperature selection Display each temperatures by selecting T1, T2 and T1-T2 button
Thermocouple breaks and

| Thermocouple OPEN or temperature range exceeded (————-) indication,
exceeded temperature indication

Self diagnosis Diagnosis itself by pressing the ON/OFF switch (thermocouple must be disconnected at this state)
Normal deviation adjustment | Press the “C" button for more than 3 seconds and adjust the deviation by using HOLD or max/min button
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Temperature Controller

A General specification

Power 9 V battery (6F22, 006P),
Temperature
Controller Battery life Approx 200 hours
Ambient temperature | 0~ 50T
Ambient humidity 0 ~ 90 %RH (without dew condensation),

Effect of electric field | During low frequency and high frequency of strong electric field, measurement of error may occur.

Storage temperature | -40 ~ 60 T

Weight Approx. 216 g

e«» Thermocouple

TC-PJP
@ —B.
- i .
TC-PIP
| 138
T I}
| _:
25 L B —)
ol ;
TC-PLP 133
———FT)-
TC-POP
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Cv300

Communication converter

Convert RS232 signal to RS422 / 485 signal
RS422/485 Line Drive auto control

RS232 and RS422 / 485 electrical insulation
(2.5KV) and protective device built in

Possible to set as various operation modes through the
switch setting (2 wires, 4 wires, full duplex, half duplex,
terminating resistance activation/deactivation) %
1.5 km max, 256 node connections possible X

For the power state indication and data

communication state displaying LED

e Rating and function

Power 9V, 300 mA DC Adapter (1.3 @ DC Jack)
Communication speed 2400 ~ 115200 bps

Communication distance @ 1.5km max and possible to connect max 256 devices

1/2 circuit insulation, built in the surge protective device, automatically forms +

Safet
¢ 15 KV ESD Protection Line Drive signal

Function setting 2 wires/4 wires, usage of the buitt in terminating resistance, full duplex/half duplex setting Possible

RS232 -) DB-9 'Female (possible to connect directly to the serial port of PC),
Connection method . . . ' . .
RS422/485 —) method of inserting communication wire to the 4 pin terminal block,

Switch setting 6 Pin Piano Type Dip—Switch
Case material Made of plastic

Weight Body : 60 g, Adapter 300 g
Dimension 52 x 90 x 20 mm

«» Name and function of each part

RS422/485 ——m
Cable connector

Setting switch .
for operation mode

Power supply Jack ——s==

Reception LED
Transmission LED
Power LED
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Temperature Controller

A «» Function setting (DIP S/W)

Temperature
Controller

1. ON — T+ and R+ internal connection (when communicating as 2 wire type)

2. ON — T- and R- internal connection (when communicating as 2 wire type)

3. ON — Enable the built in terminating resistance (when installing at the end of communication line (both side))

4. Empty terminal to keep the gap between 1/2 circuit insulation(No function)

5. ON — half duplex communication (2 wire or 4 wire half duplex)

OFF — full duplex communication (4 wire point to point or multi drop master, 2 wire echo mode)

6. Delay time selection of Line Drive signal automatic creation (When transmitting the data, run the communication line for
a certain period of fixed time with standardizing the start bit. Response Delay setting required at the opposite side of
device in order to prevent the data crash when performing the 2 wire communication)

ON — with high speed communication(19200 ~ 115200 bps), communication line run time is 0.6 msec/byte

OFF — with low speed communication(2400 ~ 9600 bps), communication line run time is Smsec/byte

«» Dimension (Unit : m)

€S
|
I
I
I
|
0%z

84.8
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«» Connection diagram

W 2 wires half duplex

CV300(Master/Slave) Other 1 Other 2 Other 3
O ) )
o T+ RTX+
O O
T- T- RTX-
O —O Q
R+ R+ SG
O
R- R-
&
Dip S/IW
1 2 3 4 5 6
ON ON ON/OFF ON ON/OFF
m 2 wires full duplex (echo mode)
CV300(Master/Slave) Other 1 Other 2 Other 3
O ) )
T+ T+ RATX+ T+
C S S
T T RTX- T-
HO+ _FQ- E‘% R+
O
R- R- -2
& &
Dip S/W
1 2 3 4 5 6
ON ON ON/OFF OFF | ON/OFF
® 4 wires full duplex
CV300(Master) Slave 1 Slave 2 Slave 3
- O O
T+ T+ T+ T+
O - O O
T- T- T- T-
O —C O O—
R+ R+ R+ R+ }
O ~O O O—
R- R- R- R-
& & &
Dip S/IW
1 2 3 4 5 6
OFF OFF ON/OFF OFF ON/OFF

CV300
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Controller

Temperature Controller

B 4 wires half duplex

Master Slave 1 CV300(Slave) Slave 3
O~ L -O O
T+ T+ T+ T+
O—] e O O
T- T- T- T-
O —O O
R+ R+ R+ R+
O I~ O O—
RB- R- R- R-

O Q Q
SG SG SG
Dip S/W
1 2 3 4 5 [
OFF OFF ON/OFF ON ON/OFF

B RS232 extending cable connection method

PC Side

Max. 5 m

CV300 Side
Q2

20
RXD

TXD

30
TXD

Q3

RXD

50
GND
D-Sub 9 Pin Male

Q5
GND

D-Sub 9 Pin Female
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FS-3A

Floatless level switch

* Recommendable for wa

ter level control for

irrigation, water purification
+ Compact size and simple installation
* Operation state is indicated by the LED

«» Specification

Temperature
Controller

Model

FS-3 A (High sensitivity)

FS-3 A (Low sensitivity)

Power Supply Voltage
Allowable voltage fluctuation range

110 V AC / 220 V AC 50/60 Hz
+ 10 % of the power supply voltage

Voltage between the electrodes
secondary voltage

24 V AC

8V AC

Power consumption

Approx. 3.2 VA

Response time

Max 80 ms when operating,

max 160 ms when returning

Operation resistance between electrodes

0 — approx. 27 KQ

0 — approx. 7 KQ

Return resistance between electrodes

Approx. 38 KQ — =Q

Approx. 15 KQ — 00

Control output

Relay contact output (1c) : 260 V AC 5 A (Resistive load)

Insulation resistance

100 MQ min (measured with 500 V DC) between electricty conduction part and exposed non-charged metal part

Dielectric strength

2000 V AC (50 - 60 Hz) for 1 minute between the two charged terminals

Vibration resistance

10 — 55 Hz per 1 minute, with 0.76 mm amplitude, for 2 hours in each of X, Y and z directions

Shock resistance

300 m/s’®

Durability

Mechanically mare than 5 milion fimes (relay type), electrically more than 500 thousand times (load resistance)

=10 ~ 50 C (Under the condition of no ice formation)

Ambient temperature
Ambient humidity 35 ~ 85 % RH

«» Dimension (Unit : m)

9N

49 82,5

| e
HANYounG nue{ on
FS3 o
§ H 8 K
T L] -
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Temperature Controller

A «» Connection diagram

B External connection diagram
Controller CoM A

220V ac
CONTACT 50/60 Hz
RATING
250Vac 5A

(Caution) Terminal E3 must be
connected to ground

B Internal connection diagram

@ High sensitivity @ Low sensitivity
224VAC 24V AC
220V AC AV A 220V AC BVAC
NO NC NO NC
* Ff F El
o] o] (o]
5 6 3 4 2 1 8 7 5 6 3 4 2 1 8 7
Es Ez2 E1 Es Ez2 E1
B Regarding the connection of load NO |
- Attaching the surge observer at each end of
inducible load (motor, solenoid and efc) as NG s -
shown on the right side will prevent noise L """" |
CoM B :
# Surge observer

Relay output Resistance : 22 Q, Condenser : 0.1 uF,

Voltage : 630 V ac
B HY-ER3
Appearance Dimension
SEPERATE COVER HOLE (SEPARATE COVER)

(' SCREW DRIVER)

3-MBXP1.0 TAP CABLE RUBBER

HEXAGONAL
BRASS BAR
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CV250

Dry/wet type temperature/humidity converter

DIN rail and volt fixing installation type

DC signal only

Relative humidity operation by the dry temperature

and wet temperature

Simple system composition
2 wires type so simple transmission line
Simple signal distribution (Low output resistance)

Linear type signal

«» Suffix code

A

Temperature
Controller

Model Code | Description
Cva250 - ] Temperature/Humidity converter
C 4 -20mADC
Output signal
\/ 1-5VDC

«» Specification

Power Supply Voltage

100 - 240 V AC, 50/60 Hz

Power consumption

Approx. 3 VA

Input signal

Resistance Temperature Detector(RTD) : PH100 Q (IEC751), dry/wet each 1 example
#¥Dry/Wet transmitter (Company model HY-PT230)

Measurement range

Temperature : 0 ~ 100 C, Humidity : 0 ~ 100 % RH

Accuracy

Temperature © £0.5 %, Humidity : £1 %

QOutput signal

Temperature/humidity vields 1 output individually (current by the suffix code/voltage output
selectable) 4 = 20 A DC (resistive load max 600 Q), 1 -5V DC (resistive load min 1 KQ)

Output compensation

+5 % (Off-set compensation by the variable resistance)

Insulation resistance

Min 20 Mo (500 V DC)

Dielectric strength

2500 V AC (power terminal—signal input/output terminal)

Ambient temperature 0~50T
Ambient humidity 35 ~ 85 % RH (without dew condensation)
Storage temperature -25~657T

Vibration resistance

10 — 55 Hz, peak amplitude 0.76 mm, for 1 min each in 3 axis direction

Shock resistance

300 %, 6 directions each 3 times

Weight

Approx. 300 g
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Temperature Controller

A e» Dimension & Panel cutput (unit: mm)

Temperature . .
Controller B Dimension

M3.5 BOLT

| 38.5 | 82.1
e
% ] B -
Q —m ©
o — )
5] — ]
—m
——rrm
——crm
e —
f—
s [ E—

%35 mm DIN rail

B Panel cutput

4.3

B

73.4

|
M4 or M4.5 l
|

PEad
&

DRY
WET 5 @
O
N L Y250 Oroes cmen.
o &% e
H-OUT:
® ® O
/N power + -
100 - 240V a.c
50/60 Hz

7.0

206



HANYOUNG N{

EM310 A

Data storage device

Temperature
Controller

+ 32Mbyte data storage device

+ Simple panel installation type (72 x 36 mm)
* Memory stick USB port

oo Summary

+Use RS232C communication type to connect the body (TH500, TD500) and EM310 (Data storage device),
After that, users can save the data into the memory stick in real time. Also, users can save the data into
the internal non—volatile memory after circulating the data without USB memory stick

«» Specification

Model EM310

Power voltage 24 V DC, 500 mA
Communication type

Asynchronous type serial communication (RS232C)
Communication speed Max 38400 bps

Communication distance

Max 5 m

Setting type Set by front switch

Saving media USB MEMORY STICK
File system Support FAT16, 32
32 Mbyte (non—volatile)

Internal memory

«» Name of each parts

Em310

DUMP POWER USB
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Temperature Controller

A NO. Name Description
USB Connect the USB stick here

Temperature
Controller

POWER | Power indicating RED LED (Flickers when records the internal memory)
ACT Data recording status indicator GREED LED (Flickers when records the USB memory stick)

DUMP | Copy buiton (Pressing DUMP button for 3 sec will copy the data inside the internal memory inlo the USB memory slick)

Internal memory Delete button

@ & e e

CLEAR ) ) o 7
(Pressing CLEAR button for 3 sec will delete the data inside the internal memory)

«» Dimension and panel cutout (unit: mm)

® dimension
| 72 | Iﬁl 80.0 | 135 |
I | = |
Em310 = = =
" DUMPPOWER  USB ACT CLEAR I:I g
oo [ 00 mi
HANYOUNG L’
® panel cutout
66.5 *0°
—
1 | ER
————— e L e e e e e S
l I 5
= ‘ ' T
_____ b
l
1 100 ‘
e« Connection diagram
SG TX  RX GND +24Vao

11213|4|5|6

® Example of connection (Connection between TH500 and EM310)

5/G €3 & ano
TH500 RX &9 B
T [ @l R EM310

External GND

SMPS 4 v pe
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Technical Explanation

Controller

«» What is temperature control?
Temperature control means the activity of operating the temperature of the subject material to reach
desired level. The method of control is divided into Feed back and Sequence. Sequence control means
the way to carry out each stage of control in sequence in accordance with pre—determined order, which
is applicable to the control of time, quantity, existence, etc. On the contrary, Feed back control means the
way to detect the result of control and then carry out corrective action after comparing the process value
with the targeted value, which is mainly applicable to the control of pressure, flow, temperature, etc.

«» What is Ideal temperature control?

The result of change in temperature obtained from the control of the subject material is called “Result of
Control” Ideal temperature control is how close one makes the result of control to ideal response related
with the change (change in set value, initial action when power is input) in set value (target temperature).
As shown in (Fig. a), ideal response against the change in the step of set value (target temperature) will
be the control shown in (Fig. b)

But, in reality, there exists time delay in the subject material of control, detecting element, operating
element, etc., and theretfore the controlling element conducts corrective action against the feedback signal
(controlled temperature) that returned due to such delay. For this reason, the result of control causes
either over shoot or cycling as shown in (Fig. c).

Temperature Temperature Temperature
Set value » Set value f Set value »
' »Time Time Time
(Fig. a) (Fig. b) (Fig. ¢)
Temperature Temperature Temperature
Sel valuep Set valuem / Set value
Time Time B > Time
(Fig. d) (Fig. e) (Fig. 1)

However, once control action is conducted slightly in excessive amount of gain (Kp), it badly aifects the
accessibility (time to reach target value) fo set value (target value) as shown in (Fig. d). Besides, cycle may get
larger instead of attenuation as shown in (Fig. f). For the question which would be the best response out of
realistic control results (c), (d), (e) of (Fig. b), it depends on the purpose of control, In general, however, it is
appropriate if the response is quick to some degree with rare vibration without “Normal deviation” (offset) like
(Fig. e). To obtain good control result, it is necessary to select proper control action with thorough knowledge
of dynamic characteristics of subject material or the elements constituting the controlling system such as
detecting element, operating element, etc.

209



Temperature Controller

Temperature
Controller

Considerations for Temperature Control

(1) No Over—shoot, No Hunting.

The phenomenon that actual temperature exceeds set value (target temperature) is called Over—shoot,

In the mean time, the phenomenon that actual temperature varies up and down constantly against set

value is called Hunting.

Temperature

A

Over - shoot

|

«——  hunting  ——»

Sel value

(2) Desirable Response and Stability.

»-Time

When temperature immediately follows set value upon variation of set value, it is called desirable

response. In the meantime, when there occurs any change in actual temperature due to disturbance,

etc. which is, then, returned to normal state with subsequent transient state (hunting) removed quickly,

it is called desirable stability.

Set value 2 >

A

«Responses «———— Stability ———»

Set value 1

(3) No normal deviation (Offset).

»-Time

The difference between actual temperature and set value under normal state is called

"Normal deviation" or Offset.

Temperature

I

Set value b

A

Normal deviation

|

T

p Time
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(4) Transient State and Normal State.
The period of initial transient state where actual temperature varies due to the influence of disturbance

or change in set value, etc. is called transient state. As this transient state is over, the value becomes

Controller
stable at a certain value, which is called "Normal state". However there are so many contradictions in

general so eliminating all of them are just impossible in reality, Moreover, controlling each of
information within Tolerable range regarding corresponding controller is normal in reality.
range in the relevant controller,

«— Transient state ——»|«+— Normal slate —»

Set value

«e Characteristic of Subject Material of Control (Response)

To have good result of control, it is necessary to be well aware of disturbance or temperature characteristic

of the subject material of control, and then conduct temperature control suitable for the subject material.

® Dynamic characteristic : Static characteristic: Relation between input and output under a stable state with
a certain value. (Elemental characteristic in normal state)

@ Static characteristic : Relation between input and output under a stable state with a certain value,
(Elemental characteristic in normal state)

® Secondary delay element : The appearance of response from the subject material of control, that is, the
appearance of response in S—character form as initial rise is delayed

® Dead time element : The element such as the input signal being delayed in transmission for a certain period

® Thermal capacity : The subject material of heating control is divided into heater itself and the material
heated by the heater. In this case, the maximum thermal force heated by the healer is “heater capacity”
while the thermal magnitude of the subject material heated by the heater is “thermal capacity”. In the
Figure, the magnitude of volume heated is the thermal capacity of electric furnace. The time constant in
case heater capacities are same and thermal capacity is larger (primary delay or secondary delay) is not
high. For example, the delay of thermal response is divided.

In the case heater capacities are same and thermal | In the case heater capacities are different and thermal
capacities (magnitude) of electric furnace are different  capacities (magnitude) of electric furnace are same

A Small-size electric furnace D Small-capacity heater
B Medium—electric furnace E Medium—-capacity heater
(&5 Large-size electric furnace F Large—capacity heater
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Temperature Temperature
A A
Temperature Set value .
Controller

A/ B () E
D
»Time » Time
In the case of different thermal capacity In the case of same heater capacity

® Disturbance: External action that changes temperature in stable state

Temperature

4 Disturbance

Set value /\ N

<—— Controlled temperature

P Time

ee Kind of Temperature Control
Temperature control is broadly divided into two types.

Sequence Control

Control performed in predetermined order is called sequence control. In addition, it is called open loop
control as the control on the whole consists of open circuit. Normally open loop is simpler and less
expensive in its equipment than closed loop, and therefore open loop is popular where there is no
disturbance.

Feedback control

Closed circuit can be constructed to make operations of measurement, comparison, judgment,

manipulation, measurement. The operation of control in such a closed circuit is called closed loop

control. It is also called feedback control as the controlled result is returned to the side of input.
— Classification by subject material of control

@ Process control : Control in process type such as temperature, pressure, flow, etc.

@ Servo control = Control that follows any arbitrary change in target value such as location, angle, etc.
— Classification by target value

@ Fixed control : Control the target value of which is constant. This is mainly used for process control

@ Program control : Control of change that is carried out with target value pre—determined
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e» Construction of Temperature Control

General temperature control is comprised of feed back control as shown in the Figure. Temperature
Controller
presetting controlling operating
Targel—'—O element element

Disturbance —»

subject

material

Detecting
element

® Detecting element (Temperature sensor) : This is formed of the structure that protects the diode that
converts temperature into electric signal with pipe tube. This diode is installed on the subject place
requiring temperature detection for usage.

® Operating element (Magnet, Valve) : This is the device for cooling or heating electric furnace, etc. that
includes electronic switch that intermits the current applied to heater, valve that conducts supply and
suspension of fuel, etc,

® Presetting element, controlling element (Thermostat) : This is a device that sends adjusted signal to
controller after receiving electric signal of detector and then comparing it with target (preset) temperature.

® Subject material (Electronic furnace, dryer, etc.) : Electronic furnace, dryer, etc.

«» Control operation

Controlling action means the detailed contents of controlling element out of temperature controlling gauges.
Please select proper control operation after fully understanding the temperature characteristics of the
subject material of control, Control system has always consumption time where temperature may not be
immediately controlled at new target value. In general, the quick response results in over shoot and
hunting, and therefore the response time is delayed when these are removed. There are On/Off Operation,
Proportional Operation, PID Operation, Proactive integration PID. Operation, Proactive proportion PID
Operation, etc. in principal temperature control,

«» How to tune PID constant

To acquire most appropriate PID control result, it is necessary to take each constant of proportional band,
integral time, and derivative time in appropriate value. The recent thermostat has the function of
automatically calculating each constant of these. There are step response and marginal sensitivity, etc. in
the method of seeking each constant manually (tuning).

213



Temperature Controller

Step Response

T The input that has "0" until a given time, but a certain value thereafter is called step input, and the
Controller response attributable to such step input is called step response or initial response.
Temperalure
r 3
Q max

Q min

» Time

Give step MV to the subject material of control using control system. Then record the response with
recording system, from which delay time L, time constant T, starting point Q min, end point Q max. Finally
PID constant can be obtained.

Controlling Method Proportion Coefficient Integral time I Derivative time D

P KDK = —T

L

_ T —

Pl KpK = 09 = 33L

L
PID Kok = 12 = 2L D = 05L

L

Limited Sensitivity Method

Change P value in proportional band so as to have continuous vibration as shown in the Figure using
proportional control only in the subject material of control, Then calculate PID constant using proportional
band Pc and cycle Tc at this time.

_ Temperalure
P =17*Pc A
| =05*Tc
D = 0.125*Tc

Example) Pc = 107C, Tc = 540 sec.

P=170=17T
| = 0.5%540 = 270 sec.
D = 0125%540 = 675 sec. Limited Sensitivity Method

» Time
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Glossary of terms A
Temperature
Controller
B Input

Signal going into an electronic system such as sensor and etc.

B Set
Different setting lists depending on the different types of temperature controller. Most basic setting is a
setting value (target value) of control.

B Thermocouple
Temperature sensor which is composed of two different metals, Each sensor is rated with KS (Korea
industrial standard), IEC (international electric community) and etc.

B Thermo electromotive force
The measurement principle of thermocouple which attaches 2 different kinds of metallic line and maintains
those 2 contacts with different temperature. Here, electromotive force that is generated in the circuit is known
as thermo electromotive force.

B Compensation cable
Compensation cable is used to exceed the cold ends of the thermocouples in the temperature testing
system and low temperature acid, corrosion, aging as well as oil and water. The thermocouple terminal is
connected to the reference junction to compensate for error caused by the temperature of the thermocouple

terminal section.

B Resistance temperature detector
Temperature sensor which detects the variation of temperature by changing the electrical resistance.

B Three wire type
Connect 2 wires at the end of resistance device of RTD and at the other end, connect 1 wire so when

extending the lead wire, this method will eliminate the effect of leading wire resistance. HANYOUNG NUX
uses the 3 wires type for the Input type of RTD thermometer.

\_O

2 wires type 3 wires type 4 wires type
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Temperature Controller

B Process value bias function
Add or subtract an amount of set value from the actual measured value
Process value of temperature controller =actual measured value +set value of PV bias

B Signal source resistance
Allowable leading wire when input is thermocouple or RTD. But in case of RTD input, it is referring to the
resistance value per 1 leading wire and the resistance values among 3 wires must be same.

B Full Scale
Range of the min/max value within the input range
Example) In case of ~200~13007C, it will become | =200 | +1300=1500C

B Cold junction compensation error
The thermo-electromotive force of the thermocouple is generated according to the temperature difference between the
hot and cold junctions. If the cold junction temperature fluctuates, the measurement data will fluctuate even if the hot
junction temperature remains stable, For this reason, a separate sensor built into the controller is used to monitor any
changes in the cold junction (terminal connected to the thermocouple), and the controller automatically compensates for
these changes to keep the cold end of the device at OC, This is called cold junction compensation error,

B Sampling time
The time between successive measurements of a physical quantity such as input signal and etc.

B Accuracy
The ability of a measurement to match the actual value of the quantity being measured. Indication
accuracy, measurement accuracy, setting accuracy and etc
(Without the accuracy indication, ambient temperature is approved within 23C+ -5)

B Display Accuracy
The allowable range of error in the indicated value for an input from a sensor, For a thermocouple input,
the indication accuracy includes the cold junction compensation accuracy.

B Measuring Accuracy
Measuring accuracy is same as the display accuracy except this one excluded the cold junction compensation accuracy.
Operating manual for the products with the thermocouple input will usually indicate either “cold junction compensation
accuracy” or “cold junction compensation error” only when they are displayed with the “measuring accuracy.”

B Setting Accuracy
Setting accuracy is an allowable range regarding the actual value of setting value.

B Cold junction compensation Accuracy
Terminal temperature measurement accuracy of the instrument which occurred only with the thermocouple input,

® +1 Digit
The minimum resolving power of digital display.
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Glossary of terms

B Alarm function

Alarm starts to run when present value (PV) or deviation reaches the alarm setting value. Apply to operate -‘ \
Temperature

the warning signal of device or safety device. Controller

B Deviation alarm
A type of alarm setting. The deviation alarm turns ON according to the deviation from the set value in the Temperature Controller,
For example, when setting 5C for alarm setting value in the deviation alarm and when setting value of the temperature controller
is set as 100C then alarm output will be operated with measurement temperature equal to or more than 105C or equal to or less
than 95C. In other words, alarm output will be operated with [control temperature setting value + alarm setting value] of the
temperature controller,

B Process alarm
A Process alarm turns ON according to the alarm temperature regardless of the set value of the Temperature Controller,
For example, when alarm setting value of the absolute alarm is set as 100C then alarm output will be operated only when
the measurement temperature is equal to, more than or less than 100C.

B Alarm with standby sequence
When power is ON and if the input value is within the alarm range, this function invalidates the alarm
function until the value exceeds the alarm range. In other words, this function does not generate the output
(alarm state) when supplying in the power so it is used with the low alarm and etc frequently,

B Remote input
Set or change the temperature setting value externally by the signal of DC voltage or DC current.

B Auto/Manual
Automatic operation is used to output the results of internal processing as the manipulated variable. Manual

operation is used to output the manipulated variable that is manually input from front-panel keys.

B Ramp function
Amount of changed (slope) target setting value regarding the initial setting value per unit time. In other
words, when turning ON the power, it eliminates the thermal shock which is caused by the sudden
temperature change due to the change of setting value per unit time,
1S
Ramp

~+—interval — ™

Set valuep | -----m oo

Set
» value

™. unit time

Y *time
power ON
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B Loop Break Alarm

A function for outputting a loop break alarm when the process value does not change by a specified
amount (LBA dead band) after the manipulated variable has reached the max or min value

B Direct action

Operation in which the output value changes in direct proportion to the process value. For example, the
output value becomes larger as the process value increases. Generally used for the cooling control

Control amount(%)
100
0
A
W Set value W

B Reverse action

Operation in which the output value changes in a reverse proportion to the process value. For example,
the output value becomes smaller as the process value increases. Generally used for the heating control,

Control amount(%)
100
0
A
« Set value —
Low High

B Heating and cooling control

When it is hard to control the controlling object only with the heating control then there is a case where
users can use cooling control synchronously. This is a control where adding the cooling control output to
the heating control output within the single temperature controller.
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Glossary of terms

B Setting limit

Range of setting value is decided by the type of temperature sensor. Setting limitation limits the allowable

setting temperature range. Also, this limitation is related to the retransmission output,

Controller

—200C 1300 TK
| |

Iy 1

0T 500 C
Set function range

B ON/OFF action
A control action with two output states, ON and OFF. It is sometimes called “Two-position control.” Heating
(Reverse action) if the process value is higher than the set value, the output is turned OFF it the process
value is lower than set value, the output is turned ON.

Control output Control output
I Hysteresis t Hysteresis
ON = > - = ON
A A
\ OFF OFF \
0 i > 0 Yy - =
992°C 100°C Temperature 100°C 1008°C Temperafure

B Hysteresis
Difference between the value becoming ON and OFF within 2 position action.

B PID action

Generally control action known as PID refers to the application of integral action and derivative action to the
proportional action,
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B Proportional action
Manufacture volume of the controller operates by proportioning to the size of deviation. When present value

enters in the range of the proportional band with the set value being centered, manufacture volume will
become smaller. Therefore, temperature will become stabilized within the proportional band but offset will be

occurred. In order to eliminate this offset, manual reset (MR) has to be performed. Also, there are two kinds

of proportional actions which are continuous proportional action and time proportional action.

Continuous proportional action is usually used with the current output and it can cope with the temperature

alternation quickly since the manufacture volume continuously varies, Time proportional action is usually

used with the relay output or voltage (current) output.

Continuous proportional action (Current output) Time sharing proportional control
Temperature
1 A BRI Actual temperature
Control amount 20 1A roportional ban -
100% W
50% Set value
4

" - |
o OO0 .
L1

4
QT Set value C 110 ¢ Temperature ‘
— T: Control time
Proportional band Control amount = on X 1001%)
Ton + ToFF

B Proportional band
An amount of deviation of the controlled variable required to move the final control element through the full

range. Often abbreviated Ph, this is the band where proportional gain acts upon. To get smaller MV

(manufacture volume), we increase Pb and to get larger MV, we decrease Pb.

W Cycle time
This is the time usually expressed in seconds for a controller to complete the one on/off cycle. Generally

relay output uses 20~30sec and voltage output uses 1~2sec. MV vyields the output in percentage according

to the corresponding proportional cycle.

B Offset
Generally the meaning of “Offset” refers to the deviation but the meaning of offset in the contral instrument

is the difference between the actual temperature value and the set value with MV being stabilized state.

Temperature
A

N /\\/

offset

T
offset

Actual temperature

Time
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B Integral action
The integral is the area bounded by the size of the deviation and the time over which the deviation

Glossary of terms

occurred, The integral action changes the manipulated variable in proportion to the integral of the deviation.
Generally, the integral action is used together with the proportional action to correct the offset caused by

the proportional action.

B |ntegral time

Integral time is the time of obtaining MV (manufacture volume) just like proportional action only by using
integral time. Short integral time will make integral effect stronger and this can be reason for the hunting

occurrence,

Deviation

0

Control amount

B Derivative action
Proportional action or integral action is the revision action of the control result so response will become

i Pl action
1 (Set the integral time short)

=y

“ Pl action

(Set the integral time long)

—

-------- P action

1T
(Set the integral time short)

IT : Integral time

[.T2
(Set the integral time long)

delayed. Derivative action operates by proportioning to the derivative value (velocity) of the corresponding

deviation. Non—derivative action prevents the deviation to occur.

B Derivative time
The time required when the derivative changes by a specific amount to obtain the same manipulated

variable as for the proportional action when using only a derivative action. The longer the derivative time is,

the stronger the derivative action will be

m

(Set the derivative time short)

0
Deviation

Control amount

PD action

' (Set the derivalive time long)

D.T1
I(Set the derivative time shorl

DT:
(Set the derivative time long)

DT : Deri

Deviation

0

PD action

PID action
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A B ARW ! anti reset windup
This is a feature in a three—mode PID controller which prevents the integral (auto reset) circuit from
functioning when the temperature is not within the proportional band. (Suppress over—shoot) Performing |
action when the temperature of controlling object starts to increase, it will become over—integrated and
considerable over—shoot will occur, Because | action is used when eliminating the oftset, please limits range

as a minimum including the area where offset will occur. Generally set the corresponding range
“percentage of proportional band”

Over-shoot due to

Temperature ;
perad the over integral value
(or deviation)| ~ "F
Set value »~f - Proportional band -~ -o— | ARW
P \ ~ | segment
— ._'_I _ —  — ——
T > Time
. ' T
o+ ! Integral default value
o 1 when there is no ARW
i Integral default value
A i when there is ARW
Time

B Dead band when performing heating/cooling control
Space (range) between the heating proportional band and cooling proportional band when performing
heating/cooling operation

Output Dead band

Heating side Cooling side
output output

0 Y * PV
Target value
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Glossary of terms

B Over lap when performing heating/cooling control
Overlap of the heating proportional band and cooling proportional band when performing heating/cooling

. Temperature
operation
B Controller

Output Over lap

Heating side
output

Cooling side
output

0 i ’y I pv
Target value
B Relay contact output
Generally, contact capacity of relay used in temperature controller is small so it cannot operate with huge
load such as heater and etc. Therefore, it is required to install electronic contractor (magnet) on the outside
of the machine.

B Voltage pulse output
Voltage pulse output yields 0/12V or 0/24V voltage pulse signal output, Install SSR on the outside and use
it. Although SSR operation by voltage pulse output is time proportional control, controlling large load by
making ON/OFF cycle short does not affect anything on the operation because it is non—contact.

B Current output
General current output is 4 ~ 20 mA, It does not operate the load directly, It is used with the attachment of
TPR and efc.

B Triac operation output
Triac drive output drives thyristor device directly and purpose is to perform electric control. Generally the
electric output is designed as zero cross operation,

B Zero cross method
SSR, thristor, triac and etc are one of the ON/OFF selection method and it selects ON/OFF by setting
boundary in O level of AC current.

B Retransmission output
Function which yields output as an analog signal such as PV, SV, MV and etc unlike the control action.
By using corresponding output signal, it is possible to record as an input signal of recorder.

B Power supply voltage
Power supply voltage is the supplied power voltage in order to operate the temperature controller.

B Ambient temperature
Allowable ambient temperature of the temperature controller and etc
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A B Ambient humidity

Temperature
Controller

Allowable ambient humidity of the temperature controller and etc

B Universal input

Function of selecting a signal among various types of input signals. Users can select and set necessary
signal input among various thermocouple, RTD, voltage and current signal.

B Digital filter function

This is a software filter which purpose is to decrease the fluctuation caused by noise of the digital filter
present value (PV), It can inhibit effect of the input noise by setting a time constant of corresponding filter
suitable to characteristic of the controlling object and level of the corresponding noise. However, if time
constant becomes too small then it is impossible to obtain efficiency of the filter and if time constant
becomes too big then response of input will go bad,

B Balance less bumpless

When changing from a certain mode to other certain mode, level of before and after changing may be
different. In this case, balance less bumpless function automatically fits to the suitable level. Limiting the
sudden output alternation due to the control mode alternation is called “output balance less bumpless” and
limiting the sudden set value alternation due to the setting mode alternation is called “setting balance less
bumpless.”

Output(%)

F 3
100
________ " No bumpless
: bumpless

> time
power ON

Position proportional

This is called ON/OFF servo type. When performing the temperature control with the control motor or the
control motor with valve attachment, it will read in the angle of valve by using the potentian meter and
generate the Open/Close signal output and control the MV, Output of the temperature controller will yield
2 types of signal which are open and close,
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